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DID MAN ORIGINATE IN CENTRAL ASIA? 
(MONGOLIA THE NEW WORLD, PART V) 


By Professor WILLIAM K. GREGORY 


Ml 


Dr. WinwiAM Dinter Matrruew' and T ther tooth is b] lowe} 


Professor Henry Fairfield Osborn’ have ris premola t rown of whi < 
oy long been the major prophets of th practically unworn and appears in thi 
<n Dawn Man in Central Asia. Dr. Roy C pl..tograph to be essentially bieuspid in 

: Andrews has sought him there wit character. a condition usuallv to be « 

. much labor but in vain. It has remained related with a reduction of the uy 
- for Drs. J. G. Andersson and 0. Zdansky ecanine.’’ As to the age of the deposit 
to put the Dawn Man firmly on the map and of the embedded human teet Drs 

of China. Andersson and Zdansky consider t 

In an ancient cave at Chou Kou Tien, the Chou Kou Tien fauna was possibl 
rs southwest of Peking, Dr. Andersson, of of Upper Pliocene age, but Dr. Blac! 
e Geological Survey of China, in 1921 notes that in the light of reeent resear 
‘ Q discovered a rich fossiliferous deposit, IL 1S pos ble that the n represe ‘ 
Y which was later surveyed, partially ex- by this site may be of Lower Pleistoc 
eavated and deseribed by Dr. Zdansky, age ‘*Whether it be of late Tertiam 
: of the University of Upsala. In addition of early Quaternary age, the outstand 
es to fossil teeth and bones of various mam fact remains that for the first tim 
. mals found there, including bats and the Asiatic continent north of the H 
monkeys, there were ‘‘two specimens of lava archaic hominid tossil mate) 
lr HoMsoy extraordinary interest, namely, one pre as been recovered, accompanied by cor 
y. ¥ molar and one molar tooth of a species plete and certain geological data Th 


} 


which cannot otherwise be named than actual presence of early man in easter 


f modes Homo? sp os ‘*One of the teeth recov As S Theretore now no tonger a matte! 
on ered,’’ Dr. Black states, ‘‘is a right of conjectur 
_ upper molar, probably the third, whos« Dr. Black further notes that the Chou 
— relatively. unworn crown presents chat Kou Tien molar would seem to resembl 
291 pr acters which appear from the photo n general features a certain fossil molat 
graphs to be essentially human. . . tooth deseribed in 1903 by the eminent 
ry phas ; 1**Climate and Evolution,’’ Am N. } German paleontologist, Max Schlosser 
sa _ Acad. Sei., 1915, XXIV, pp. 209-214 which tooth had been purehased in 
m 2In various articles in Asia and Nat Peking drug store. From the nature of 
history. its fossilization Sehlosser considered the 


—_ slack, Davidson, ‘‘ Tertiary Man in Asia: 
lan Ap e Chou Kou Tien Diseovery.’’ Se ce, Vol i] ( ness ss ; Snes ‘ : n 
50. E XIV, Nov. 17, 1926, pp. 586, 587. benes"* as 
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OF MAN FROM LOWER PRIMATES, AS INFERRED 
BY WILLIAM K. GREGORY, 1924 


THE ASCENT 








Ke | to Stage S 
l. PRIMITIVE PRIMAT1 Votharctus osborni). FOSSI SK AND JAW. SLI 
STRUCTED, OF EOCENE AGE, WYOMING. ORIGINAL IN AMERICAN MUSEUM OF N 
History, New YOrK. 


2. PROTOTYPAL ANTHROPOID. RECONSTRUCTION BASED ON FOSSIL JAW ( Propliopithecus | 
OF OLIGOCENE AGE, EGypt. ORIGINAL JAW IN STUTTGART MUSEUM, GERMANY 
PRIMITIVE ANTHROPOID, Dryopithecus sp. RECONSTRUCTION PLACED HERE AS A 
SENTATIVE OF A WIDE RANGE OF SPECIES, SOME OF WHICIL ARE PROBABLY }» I 0 


HUMAN BRANCH AND OTHERS TO THE VARIOUS ANTHROPOID 

t. TrRINIL APE-MAN. RECONSTRUCTION BASED ON FOSSIL SKULL-TOP (Pithecanthro) 

OF UPPER PLIOCENE OR (MORE PROBABLY) LOWER PLEISTOCENE AGE, JAVA. ORIGIN 
TEYLER MuseuM, HAARLEM, HOLLAND. 

» PILTDOWN MAN. RECONSTRUCTION BASED ON FOSSIL SKULL AND LOWER JAW ( Eoant/ 
dawson), OF PLEISTOCENE AGE, ENGLAND. ORIGINAL IN BRITISH MUSEUM (NA 
History ), LONDON. 

6. HEIDELBERG MAN RECONSTRUCTION BASED ON FOSSIL JAW (Homo heidelberaqens 

LOWER PLEISTOCENE, GERMANY. ORIGINAL IN UNIVERSITY OF HEIDELBERG, GERMAN 

7. NEANDERTHAL MAN. FOSSIL SKULL AND JAW, SLIGHTLY RESTORED, OF THE OLD STONE A 

EUROPE. ORIGINALS IN PARIS MUSEUM OF NATURAL HISTORY. 
8. Cro-MAGNON MAN. FOSSIL SKULL AND JAW, SLIGHTLY RESTORED, OF LATE PALE 
AGE, FRANCE. ORIGINALS IN PARIS MUSEUM. 

9, AUSTRALIAN ABORIGINAL. ONE OF THE MOST PRIMITIVE OF EXISTING HUMAN RACES 

10. HorrentoT. REPRESENTING THE NEGROID GROUP OF RACES. 

11. CHINESE. REPRESENTING THE MONGOLIAN GROUP. 

12. AMERICAN. REPRESENTING THE CAUCASIAN GROUP. 


A. GORILLA, AFRICA. B. CHIMPANZEE, AFRICA. C, ORANG-UTAN, BORNEO. D. Grppon, ID 


RECONSTRUCTIONS Nos. 1, 3, By OrTtTo FALKENBACH, UNDER DIRECTION OF WILLIAM K. GRE« 
No. 2, BY MARCELLE ROIGNEAU, UNDER DIRECTION OF J. H. MCGREGOR AND WILLIAM K. Gree 


Nos. 4, 5, 6, 7, 8, By J. H. McGrecor. 
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from its detailed form 
confident that it belonged either 
in or to a man-like anthropoid 
nted out that future investigators 
expect to find in China a new fos 
ropoid, Tertiary man or ancient 
cene man. ‘“*The Chou Kou Tie 
ery thus constitutes a striking cor 
tion of that prediction ** (Black 
Meanwhile Professor Osborn has 01 
is oceasions and with much fore 
ded Reid Moir’s elaims for th 
n manufacture of certain types ¢ 
wently worked flints found em 


ed in strata of Pliocene age along 


eoast of Sussex, England This, it 
firmed by further evidence, dwarts 
er ideas of the vast extent o 
's antiquity Herodotus Suvs ! 


substance that an aged Egyptian priest 
ld Solon that the Greeks had ardly 

inkling of real antiquity, that thei 
leas of ancient times were slight ih 


compared with the records o 


y antiquity known to the priests o 
lgypt. But what were these records, 
were even the mythological dynas 
s of the Hindus, extending into tens 
ousands of years, compared with 
antiquity of the Heidelberg man 
m the first Interglacial period of 
Europe, a matter of several hundreds ot 
usands of years? And what is that, 
turn, compared with the antiquity of 
ocene man, whieh may be a million 
rs or more? 


» some it may seem almost sacri 
mus to belittle thus the antiquity of 
ancient temples of Asia. And what 
es late Pliocene or early Pleistocen 
n of China do to the traditional Eden 
Mesopotamia of 4000 B. C.?) On th 
r hand, do not such facts, if con 
med, bring ruin on the orthodox sel n 

theory of the origin of man from th 
m of the anthropoid apes? Will they 
indeed strongly support Professor 
mm, who in various publications 
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Beequerel, Rutherford, Boltwood, Bar 
rell’ and others on radioactive minerals, 
there emerged the method of estimating 
the age in years of uranium and thorium 
ores, since the times of their cry stalliza- 
tion from molten rock intruded between 
known geologic horizons. It was found 
that uranium gives off 4, 6 and y-rays at 
and that 


transtorm 


a constant rate it tends to dis- 


integrate or from uranium, 
through several intermediate substances, 
lead, the alp| a 
rays being positively charged atoms of 
It has also been found that the 


rate of disintegration of radium remains 


ineluding radium, into 


helium. 


constant in spite of all efforts to modify 
it by subjecting it to temperatures up 
to 2500° C. and pressures up to 160 tons 
inch. It 


that the 


per square is deemed highly 


probable substance 


parent 


‘Rhythms and the Measurements of Geo 
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half the 


in six billion years 
it of th 
t of the u 


e helium ai 
ranium in 


basis for ec 


the age of the rock in years 


The late Professor eos p! B 
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the ‘‘radium method’’ to rocks from 
various horizons in the geologie column, 
estimated that the oldest 
granites measured were intruded 1,400. 
000,000 years ago and that the beginning 
of the Tertiary period (the 


epoch ) would have to be 


Precambrian 


Koc lit 
set down as 
about sixty millions of years ago 
[t is not to be supposed that geologists 
the 
indi 


regard the figures arrived at from 
‘radium method as 
ting much than the 
orders of magnitude of the 
ges. The estimates based on 
Ss are somewhat different 
sed on uranium ores and all the 
tes based on radium emanations art 
ereater than those obtained through 


emanation’”’ 
more veneral 
SUCCE SSIV¢ 
thorium 
those 


trom 
est] 


of the other methods of estimating 
ogie time. Nevertheless, the doubt- 
lactors in the equations can perhaps 
er bring the estimates down to the 


{ 


j 


\ 


! / 

MEL LEADER 
\ 

secant figures obtained 1K 
and his immediate successors mn even 
the epochs of the Terti: oe may 
each represent millions of years, instead 
of hundreds of thousands s tormée 
supposed. The Pliocene epoch it ' 
estimates Ss eredited witl 1 duration oft 


six million ve irs! lene tT may 
isted as such in the Middle Plocet s 
claimed upon strong evidence , 
fessor Osborn, his antiquity be n 
Cones vably Vast 

Our coneeptions ot the magnitude nd 
wonder of nature ive Iso ad to « 
pand in another directior \ ‘a 
logical tree,’’ representing, for Inst 
the evolution of mastodons and el 
phants during the Tertiary period, used 
to be cones ived as a comparat ely sim 


number of 
still 
il d 


ple affai moderate 
| 


branches and stems and a larg: 


with a 
but 


1 


compre re nsibl l umbe l oO] twigs 
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MR. NELSON MAKING THE 





ACCORDING 


leaves. Moreover, the branches and 
twigs used to be represented in the dia- 
grams aS moving rather rapidly apart 
from each other and still must be so 
drawn, if the diagram is to be fitted on 
a single page. But many paleontological 
discoveries have proved that modern 
animals, such as the bear, eat, dog, horse, 
elephant, cow, pig, represent whole ¢lus- 
ters of lines that have been separate 
from each other for enormous periods of 
time. Some of the horses of Pliocene 
times, for instance, were very little dif- 
ferent in structural details from their 
existing relatives and descendants, the 
horses, asses and zebras. The Pliocene 
bears were already established in North 
America and but slightly different from 
some of their modern descendants. 
Again, many of the rodents have 
changed but very little in the same in- 
terval. Such discoveries as these have 
been made so often that not a few verte- 
brate paleontologists have been much 
more active in demolishing the ‘* genea- 
logical trees’’ set up by their predeces- 
sors than in working out new ones for 
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TO FORM 


‘ 


themselves It has beeom« 
to exelude almost every know) 
form from ancestral relations 
every known later form. Thi 
have been broken up into nearly 


lines, converel if at all, only 


ig 
itv. On the side of classification 
are being promoted to genera, gel 
raised to subfamilies, subfamilies t 
ilies, families to suborders, subor 
orders. Finally, in the ease o 
there is a well-marked tendency 
part of some authors to disreg 
ordinal] divisions and to present 
interminable lists of families, spec 
genera unrelieved by larger 
Thus the ruins of the elassificat 
the elders seem at first sight to bh 
buried in masses of details. 
However, leaving out of ace 
the moment the possibility tl! 
tendencies and viewpoints may r 
an extreme swing of the pendu 
human thought in a certain di 
and that the reaction may be ev 
under way, it is not the nature o 
to remain long buried in its ow 
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rURE THAN HORS! . .PIR 
4, B. Low: ' OTH « D 
C DvD. iA oO ‘ 

ere is, in fact, distinctly another sid t may be true ‘rofessor Osb 
to the story Both geologic epochs and implies, that the 1 neest 

ndependent lines of mammalian descent the human tamily is 
ir doubtless far more extended in veO Pliocene epor as 1 t Ss Dat 
logic time than was suspected in the mythical Adam in the Mesopotam 
time of Huxley But if, on the one paradise, so that proud mor n 
and, the .individual epochs and the comfort themselves in the thought 
phylogenetic histories have lengthened, for millions of vears the e belonged 
so, on the other hand, has the reeord to a “’superiol m rit n 
engthened as a whole, and consequently mals (nd by as mu s geologi 

f relative lengths of the different time enethens before is 1) si mui 
pochs remain much as they were befor nereases the apparel Dowel er 
\t first sight, Pliocene man may seem to ity to resist the pressure 
isa being of inconceivable antiquity, but and selection and to keep the gene 

en if, according to the latest estimate, pattern of all organisms nearly tru 

e existed as man more than a million § type, especially in the preservation 
ears ago, he was even then many Times ‘‘living fossils.’” or conservative orm 
earer to us in time than he was to the’ through vast ages. But there is assur 
eginnings of the primate stem in the edly a fallacy lurking in the reasoning 
Basal Eocene some Sixty million years that beeause the horses and the elephants 
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slowly during the Pleistocene, Pliocene 
and Mioeene, and beeause Pliocene man 
was 


it is assumed) already man, there- 


fore the human family was distinct from 


all. others as far back as the families of 


horses. tapirs, ete., were distinet from 
each other, namely, as far back as the 
The im- 


structural 


Oligocene or even the Eocene. 


plied assumptions that the 
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evolution of man has proceeded 
stant, if almost infinitesimal rat: 
that this rate is roughly the sam 
the horses, tapirs, elephants, et 
only lacks positive evidence but is 
tainly not in harmony with a great S 
of well-tested evidence from 
sources. 

In the ease of the modern 
tapirs and rhinoceroses—very d 
animals whose Lower Eocene ane 
were but slightly different from 
other—nothing of the kind is bette 
deneced than the fact that struct 
evolution has proceeded at very 
ent rates in the different families 
tapirs, for instance, after the laps« 
the millions of years since the L 
Eocene still retain many charact« 
the feet, limbs, backbone and 


erowned egrinding teeth, which 





a 












ge Sp cial 
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remote common 
| 


rs of horses, tapirs and rhinoe 


from the very 


while during the same time the 


lave undergone lar more radical 


s and retained correspondingly 
primitive characters in thes 
res. Obviously, if rates of ¢ volu 


vere uniform in all descendants ot 


mon stock there could indeed be ni 
beeause 


of comparative anatomy 


mals of the present epoc would 
ie Same orad ot organization and 
uld not find the conservatives, thi 


essives and the freaks living in tlh: 


epoch, as we frequently do. Mor 
it is widely reeognized that in 
evolutional series certain strue 
such as the teet or the teet, ma‘ 
rgo tar greater changes In a give 
od than other parts, such as ( 
ductive system, whereas in othe 


es The 


teeth may be relat vely con 


vative, even dea ne 


rative, while th 
may undergo great changes, as in 


ton thed whales. 





very existence of many indepet 
slowly divergent phyletie lines 

n each given family of the titano 
res, horses and rl iInoe roses all d Ss 


guished by quantitative or propot 
il differences in their several parts 

» abundantly documented by Profes 
Osborn in America and by Depéret, 


Europe, affords 


n and others in 
ite evidence for the statement that 


ng a given period rates of evolution 
not uniform, even in allied series, 
this is true whether we are consider 
parts, such as the molar 

the feet, the brain or the total 
int of evolution in the skeleton as a 
le, as when we compare the skeletons 
e modern tapir and of the horse 
that of the primitive Fohippus ot 


Lower Eocene. Hence we are by no 
Ss warranted in assuming that be 

the common ancestors of othe 
rgent families are to be sought at 


not later than in the Lower Eocene, 
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FIG LOWER MOLARS (LEFT) OF 


Kocene), then the rate of divergence 
must have been far slower between man 
and anthropoid than between horse and 
tapir. This again is an assumption con 
trary to present evidence from compara- 
tive anatomy, which indicates a remark 
ably high range of heritable variability 
and consequent instability, in both 
human and anthropoid stocks, as com 
pared with the variabilities in tapirs and 
horses. 

Sonntag’s ‘* Morphology and Evolu- 
tion of the Apes and Man’”’ and similar 
works record a large number of detailed 
anatomical differences between modern 
apes and man, differences which have 
doubtless accumulated during the mil- 
lions of years during which the apes 
have become specialized for arboreal life 
and man for terrestrial life. But along 


PILTDOWN HUMAN JAW \ \N 
FOSSIL ANTHROPOID DRYOPITHECUS FRICKAI RB 


with these differences ar u 
peculiar features commo) 

his nearest relatives, the chimp: 
te gorilla. Sinee the time 
English anatomist Tyson (1699 
been recognized that the chim] 
the totality of his anatomieal « 
stands far nearer to man t 
lowest existing primates. Thi 
researches of students of t 
brain, culminating in the recent 
-rofessor Tilney, reveal the n 
ing unity of plan in the basal 
ture of the brains of gorilla 
And when the evidence afforde: 
pavstive embryology is sought 
tively close kinship ot mal 
chimpanzee and gorilla becon 


bitably clear, as in the recent st 
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GORILLAS AND TERRESTRIAL MAN J Os 
AFTER S 
( IAGRAM 
Professor Adolph H. Schultz, of Johns HUM OO 
Hopkins University 
So many and deep seated are the ana S 
tomieal and physiological bonds betwee 
the anthropoid apes and man that Pr 
fessor H. H. Wilder has proposed to = , ; , 
recognize this rt lationsh ) by referrine World P sa | | 
the existing anthropoid apes and man to sents 
a single zoological family, the Homi ‘ wi 
nidae. In other words. according fo th va 
viewpoint held by Wilder, Sel-walbe, he ca 
Keith, Elliot Smith, Sonntag, ‘1111.e) | ys " ‘ 
- and many other recent investigators, in ‘ 7 " ' 
cluding the present writer, the existing ee} mulgates 
anthropoids and man are merely dive) " e welg ( 
| gent branches of a primitive anthropoid ee vestig 
: stock, exactly as held by Darwin. To (> " ” 
nz deny at this date or to seck to minimize ‘me man passed 
the importance of mans elose rela .on stag life. 1 
ship with the chimpanzec gorilla stoek. ‘ i2 0 ecom | 
is to shut one’s eyes to a vast aceumula ree R 
tion of well-tested facts. To attribute to VOLS, ali t ‘ 
parallelism the thousands of resem dow it 6 ’ 
blanees between man and chimpanzee < ‘ hore stu 
equivalent to saying that no zoological hipedal eursoria nie 
lassifieation founded = on deep-seated But what has all this to d th M 
natomical resemblance has any objec goli ind with the quest 
S ve validity. orig mated in Central As 
No matter how many millions of vears place, man ecording 
> and the chimpanze¢ parted defended belones i! Ti Cdl \\ 
mpany, the anthropoid apes are still division of the higher Primates. D 
istly regarded as man’s near rela wit ‘is usual-sagacitv grasp 
es among existing mammals and th fundamental trut 
wt intensive research has brought force that we should not look to the N 
rtl no adequate reason tor doubting World series for the INS ees 
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DID MAN ORIGINATE 


subsequent efforts of Ameghino and 


s to attach man to the platyrrhin 
New World stem, have only brought 
e soundness of Darwin’s positioi 
» the present time all the evidence 
geographic distribution and from 
mtology is in favor of the view that 
Old World’’ series arose somewhere 
eastern hemisphere The oldest 
esentatives of the Old World series 
ar known are found in the Lowe 
Oligoeene ot Kevpt as primitive torerul 
s of the anthropoid apes The sout 
sterly outlying parts of the Easter 
including New Guinea and 


\ustralia, are, so far as known, devoid 


isp ere, 


all traces of the anthropoid stoe!] 
except in so far as man reached there in 


times. As to Nort 
America, however early man may have 
reached there, Hespe ropithecus ot the 
Pliocene of western Nebraska, if it is ai 


\ late 


; 


anthropoid, may well be an immigrant 
long with certain other mammals, from 
the presumed eenter of distribution i 
Asia. 

Man is very definitely to be elassified., 
according to his anatomic and physio 
logie characters, as an offshoot of thi 
anthropoid stem. Where then is the 
ancestral home of that stock? At pres 
ent the anthropoid apes are found from 
Borneo and Sumatra on the southeast to 
West Africa on the west, but in forme 
ges representatives of the group at dil 
ferent times penetrated as far west as 
Spain and as far south as South Africa 

th India as a definitely known area ot 
nthropoid radiation in Upper Miocene 
nd Lower Pliocene times. 

According to the econelusions arrived 
t in the studies of Hellman and the 
present writer on the dentition of 
Dryopithecus and allied genera, the 
nown fossil Indian anthropoids appear 

be allied rather with the far eastern 
rangs than with the western division, 

ich, according to our view. includes 

e gorilla, chimpanzee and man. It 


IN CENTRAL ASLA 
v D hi 
“( Kurope, 1 
I) S 
~ Vel Tri¢ ~ 
Da Milan. s ! S 
hy on ‘ | 4 re 
But S R 
‘ olut 
Kuro s Dr. Ih 
\s ! parts ¢ \ 
mor SS , 
lions irs® al 
rue t heeau Ku 
SoTL e mos rit 1 
me} Piltdow) ae 
col ] Sone ( { 
pes referred D 
nanUS There re 7 
n Europe, especial ! 
dent comple I ( Line 
eounter-migrations 1 
mal 1unas betw 
ind Ni America 
It is equally unw 
T T hee; 1S Vel ( 
members of the man-a 
ive been found in the | 
of Egypt, therefore A 
inal eenter nasmu 
geological recore 
1 t time was ! 
Southern Asi: (vrabau 
oa. wi. ¥i Sur 
llowed only afte eare 
inalvysis of the geologic « 
1 snow W it ivenues 
mi ive been opel 
z the 1 
P s 126, Vol. LXV 
‘ ‘ 
Matt I 
‘ ( ' ts ert , 
Mu Nat. Hist., V XAT 
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Thorougn eomparison ol Tire 
iuna and of its elements w 
earlier and later faunas else 


Such an analysis has been mad 


Lessor Dart Ol tiie condition ‘ 


which lived the most man-like 
oid. Australopithecus, ol soul 


\ But it may be suspected that 


| lopithecus represents the extreme 
ird thrust ot the chimpanze: 

after it had separated from mai 
rhe existence of Pithecanthropus and 
rimitive Wadjak and Australian 

i! skulls at points tar to the sout 
st the Asiatic uplands is consistent 
th the view that the center ot CLIS pt rsal 
human series was in some rela 
central region. Finally the recent 
scovery of ancient man (of Pleisto 


ne or Phocene ag in China tells 


gly in the same cirection 
The Central Asiatie expedition should 
erefore be encouraged to search wit! 
zeal for evidence of the origin of man 
Oligocene and Eocene formations of 
Mongolia, but the members of the exp 
on should not be downhearted if no 
such traces be found at that very low 
Dr. Black’s masterly synthesis of geo 
ic, paleontologic and anthropologic 
ita leads him to conelude (pp. 174 
79 that the differentiation of the 
man from the proto-anthropoid stock 
place in correlation with the slow 
it progressive elevation and desiccation 
the vast Central Asiatic region. Dur 


; 


ig Koecene the land was low and 


vered with semitropical rain forest: 
iring the Oligocene the rise of the 


Himalayas was a time of great forests 


those of parts of modern Ceylon. In 
Miocene time forests of more northern 
cter interspersed with open 
st es of savannah became prevalent, 


fore its final elevation in the Pleis 

the region became one of open 

s and restricted wooded areas. 

M time, Dr. Black points out, these 


ORIGINATE 


i uy ~ i 
re ~ 
el y Wt 1 
( moc ! 

‘ racte ) ! 

T\ ‘ ir} ‘ 
moaihe \ J 
T There mr ( ‘ ! 
wit ; ‘ ’ ) | ‘ 
scattered rem ts 

reas ’ C Sf - 
early deve ) ‘ 

? ( ’ ) 

ha ret m I rl 
oreat 1 ( l DS l st 

‘ \ lume i) T ( ( rr mr ul > ‘ 

ot the resulting increase in n 

ty this group beean sil 
table to the change rn es 
eountr’s ! u eC TIs¢ 

tS Orig to group l . 
CFeSSIVEC! uy Cl 1) . | ‘ 

e tvpes being Isher \ { 
periphery, in accordance thf 
i Tpit devel | hb W 1) \l 


ike \ regio! ! \ ( 1 | ry 
mains ¢ more ( nsSe! t rou 
W le e looks to the Lert eP DOS 
of the Tarim regior to the nort 
Tibet ! possibli traces ¢ ‘ mi 
bers of the plains-living pi 

and early human stoc!] 

Meanwhile considerable progress 
already been made toward diseove 
the sequence of early human cultures ip 
China and Mongolia Pére Licent 
rector of the Tientsin Museum nd 
Pe) Te lhard de Chardin OL the P 


vicinity of Ordos. in the great bend 


t} 


IN 


Museum of Natural Histor n 1925 


discovered at (‘hoel-tong-} eou ! ( 




































Hoang-ho river. a oreat qual Vy of 


‘Foss Mar n ( ’ M 
Hlistory, Mav—June, \ f . 
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PALEOLITHIC BEDS 


AT THE TIME OF DISCOVERY. THE ‘‘HEARTH’’ 





=) 








*hotograph by courtesy of Pére Teithard de ¢ 
OF CHOEI-TONG-K ’EOU 
BEGINS AT THE POINT WHERE THE MAN 


RIGHT TOUCHES THE CLIFF. 


coarse implements of quartzite-worked 
flakes or blades similar to the Mous- 
terian and Aurignacian implements of 
Europe, and small flint implements of 
much finer type. These were found in 
‘‘hearth’’ sites buried under at least 
fifty feet of loess formation, and show 
that man inhabited this site at the com- 
meneement of the formation of the loess. 
Bones of the kiang, aurochs, argali 
sheep, gazelle, woolly rhinoceros, hyena 
and ostrich were found on the same 
hearths. In other loealities of this re- 
gion Péres Licent and Teilhard found 
traces of Paleolithic man at a depth of 
some 180 feet below the actual level of 
the steppe. Pére Teilhard concludes 
that the discovery of worked quartzites 
in gravels at the base of the loess at 


Sjara-osso-gol, proves ‘‘that Pal 
man lived in China not only du 
formation of the loess but from 
beginning and perhaps even 
Thus man has seen China wit 
mantle of Yellow Earth, which g 


a vivid realization of his antiqu 


the Far East. Great as it is, | 
this antiquity is as yet less ft 
known antiquity of man in tl! 


The loess, as we have said, seems | 


respond to the latest stages of thi 
Epoch in Europe and North A 
If this is true, then man of the 
Earth is far more recent thar 
stance, man of the gravels of Chi 
Saint Acheul.’”’ 

From later ages, including Mes 
Neolithie and pre-Mongol horiz 


} 





t Ez 











DID MAN ORIGINATE IN 


Nelson,’® of Dr. Andrews’ exp 


nas collected a large series of 


mplements and other cultural r 
in different localities in Mongolia 


e Dune Dwe 


ry, May—Ju 
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OF GAUSS 


By G. WALDO DUNNINGTON 


April 50, 1927, fell the on u 
nd fiftiet anniversary of the 
Ol Car] Friedrich (,auss, thre 
U est mathematician since the dav 
s Isaac Newton. Indeed, some 


Ss have ranked Im as the equal Ol 
tter, but this question had bette: 

undeeided, since Gauss himsel 
be the first to give plac to New 


to whom he always applied the 


tive SUMINUS (;auss has bee 
the ‘‘prince of mathematicians 
Archimedes o thie nineteent 

ir’ 

seems that the higher the genius oft 


the later does a definitive biog 

of him appear, notwithstanding 

cent flood of biographies. Several 
rraphs in German have been pub 
ed, but as vel no definitive biograp \ 
Gauss has appt ared. A committee ¢ 


irs at the University of Goéttinge: 


still engaged in editing the works o 


scientist, and in studying notes left 
s death. In the rooms he former], 
pied there has been fitted up 
iss-archive. 
hard Dietrich Gauss was born o1 
wary 135, 1744, and assisted his 
in business at Brunswick, Ge 
On April 28, 1768, he married 
thea Emerenzia Warnecken Sol 
and to this union was born on 
Johann George Heinrich, on Janu 
14, 1769. The mother died on 
tember 5, 1775, aged thirty vears 
ird Dietrich married (on April 25, 
Dorothea Bentze, the daughter o1 
topher Bentze, a stone mason lt 
ce, a small village near Brunswick 
only child, Carl Friedrich Gauss, 
orn on April 30, 1777. 


‘ ‘ ‘ t 
late George Hi 5 
Ol t cs ‘ if 
ous No. 30 W 
meri Wi ( Oy T 
yet I] SOTTS (; INS 
niture, letters, bD . 
near re sand n 
Dorothea Gauss rea 
uv ninety SeVel 
iwel \ rs 4) 
oving ( er sor 
ybser Ol Gauss al 
id al quarre!s. bu 
ird Dietrich was ( 
uncout Ile died on 
According TO ty ISS 
mother could 1 el] 
Ol “ ( ~ nr? 
; ; P his 
e110 = bye srry A se 
cums { 5 ‘ 
covering th mul: 
reekon 1 
Kaster iS ! } \ 
Li 5 ‘ “ 1 
le rs” ‘ ‘ ildi ft 1] 
told ( < precoelt 
seven, In 1754, he was s 
reaaing writing 
vet Hr ring TO d x7 
Cli l]y irom s ellow 
whe ene edi The 
SOO) raeted ‘ +t, 
Jo ! ( ~ ) \] 
Biittne S SS187T t ane 
mati no mean al 
oreat interes n this 
ehild, furnished him 
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THE BIRTHPLACE 
GAUSS IN 


series and analysis. In 1788, young 
Gauss entered the gymnasium; here he 
showed great ability in the ancient lan- 
guages. Through Bartels, Privy Coun- 
cillor von Zimmerman informed the 
Duke of Brunswick, Carl Wilhelm 
Ferdinand, in 1791, about the ease of 
Gauss, whose father was opposed to the 
continuance of his education. The duke 
resolved to furnish further means for 
the child’s education. 

As a protégé of the duke, Gauss en- 
tered the Collegium Carolinum in 1792. 
There he learned the modern languages 
and continued his study of the ancient 
languages. Even at his age this youth 
earried on private mathematical re- 


searches during this period. 
In 1795, Gauss entered the University 
of Gottingen, still undecided whether to 


OF CARL FRIEDRICH 
BRUNSWICK 


devote his life to mathematies o 
ogv. On Mareh 30, 1796, on 
more than any other, enabled 
decide this que stion, viz.. the dis 
of a method of inseribing a 
polygon of seventeen sides in 
with straightedge and compasses 
always considered this one of his 
est ciseoveries, possibly due to 
that it had escaped the eyes ot 
maticians for two thousand years 
complete theory of cirele-divisik 
primes was elaborated in his in 
work, ‘‘Disquisitiones  arithm« 
1801). This treatise is widely e 
to be the oreatest piece of huma 
Ni 


‘*Principia.’’ The visitor to th 


nuity since the publication o 


Brunswick to-day can see on the 
monument there a regular pols 
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seventeen sides cng! 


This monument is by 


In a letter to Schumacher, Gauss Says 


il e had 


1794. 


squares SlnC 


lent friends was Johann .Jos¢ ph Anton 


also from Brw 
essor oT 


; ; 
s yo 


Moscow, 


Wolfgang Bolyai, a | 
somewhat 


¢ metaphysical views on mathematics 


\ Trequent 


Kuclid’s axiom of 
ninent 
rove this axiom. 
Bolyai’s son J 
volume on non-¢ 
ty 


the contents coincided with his own 


used the 


mathematies at the 
t and died there in 
However, his most intimate friend was 


older thi 


ild take long walks together, discuss 
topie ot 


scientists had mad 


ss read this, praised it highly, said 


orhit 


GAUSS lar 


aved on the wise 
Schape oe 
method of least 
One of Gauss’ stu 
iswick: hi became: 
Univer 


1LS0O6 


lungarian who was 


in Gauss. They 


eonversation Was 


parallels; many 
attempts 
It later occurred 
published a 


’ 
' , 
mann 


uclidean geometry 





stigations, and declared that he was 

2 to have been anticipated in this MINNA 
by the son of his old friend. Th S } IF} ( 
espondence between Bolyai and 
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Frit G 









ntin ‘ riend o Gauss, rediscovered 
{ s planet and intormed him about it 
Hi t onee set to work to ealeulate the 
orbit from the given data, according to 
Kepler's laws Sule t to Say ( 
rmulated a me od computing ellip 


c orbits. which placed him im the firs 


all time. This 


stronomers fol 


steroid was later named Ceres In the 
summer of 1802 he took observations ot 
Pallas. The direct outcome of this work 


! astronom) was thie publication a 


Hamburg in 1809 o s ‘*Theoria motus 
corporum ecetestlum In) sect onibus 

nicis solem ambient:um For this 
epocn-MakiIng WoO! f reeeived — the 
Lalande Prize « tii Krench Academy 


(‘zar of Russia had 
tt mpted Oo secure GrausSS as director Ol 


Acad 


and later efforts were made to 


the observatory at the Petrograd 
em 


him for Berlin and Vienna, but 


secure 


ll these overtures failed 

\fter s return from Gotiingei 
Gauss was a frequent visitor at the home 
of George Carl Ritter in Brunswick. 
Her { becam« acquainted with 
Johanna Osthoff in 1803: she was the 


daughter of Christian Ernst Osthoff, a 
man of moderate means, proprietor ot a 
local tannery Johanna was the only 


c ld, born on May S. 1780, the 


her parents, spirited, 


pride OT 
kind, happy and 


cifted with understanding From the 


himself at 


1804, 


beginning Gauss felt 


| to her, and on July 12, 


tracted oO 
lot 


wrote her the followmg letter: 


very 


M tl I ‘ iv ahiw f ict 
t t I ! it \ ‘ t writing et 
it ul portant natter regarding 
\ [ hav ind er opportunity 1 
‘ to the present 
I t e say it om the fullness ¢« 
t, that I ive 1 eart for vour silent 
cy T s i y the mn ‘ teatures 
\ k y r Tae 1 true mirror of these 
virt Ss \ ica! lest soul ire so Tar 
ed Tf i vanity t t vou vourself do not 
realize you wn va 1 don’t know W 
richly und~=«okindly i\ as endowed vo 
But irt knows ¥v wort O! more 
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shed \t ‘ ‘ 
| ¢ - 
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. \ 
st 9 \ 
| + 
Wit 
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{ 
Three months passed befor 
received in answel to 1 
Johanna loved Gauss. but thi 
gossip had heard the name ¢ 
] ] > ot ] t 
voung lady eonnected wit 


Gauss This report having 


reetcd. the two became engaged 


22, 1804; 


lover said to a frien 


vember three davs 


voung 
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en became Oberbaurath and men \“\ 
the departme) ) Ilan ( l { \\ 
ds and telegraphs, s deat eSS (jOtting ( ~ 
ey on July 4, 18735 Ile 1 ! | 
‘ Ervthropel, daughte: phivs 
Stade. born on Janual 0, ISIS 
ed on April 6, 1SS5. One s s | | mm 
o this union, Carl August Gauss, vas edueate 
10, 1849, who married Anna Eb ting me to A IS] 
of Stolzenau Their eldest so ote 
Dr. Carl Jos ph Gauss, born on Octobe < \l ail \ 1 
99 1875, is ordentlicher professor and s ter enlist 
or of the Women’s-Clinie at the neete th the Ame ( 
| ersity of Wirzburg, Bavaria at 1 sett n St ¢ \ 
ed for work in the field of X-ray, som , en 
ess childbirth and twilight sleep His deat eurr n Ju } ISM 
Carl August was the only grandehild « S min B e Count \l at 
mathematician living in Germany, IS Is 
lied at his home in Hameln on Janu lumber. flour n ne. et On | 
22, 1927; his younger son Wilhelm 14, 1844 1 | 
1 at home with him, and his daughte) ho n February 3. 1817 
s the wife of Judge Noeller in Gum | 1 to Mis 
sbael r R \ 
On November 21, 1807, Gauss and s ‘o this u SOVE 
settled in Gottingen. wher ( three m ( 1] 
wcepted the professorship whie etta Gauss died in November, 1909, Eu 
» continue as his ceeupatiol or th ve} (;auss Was { ristial 
nder of his life. His seeond child, ol) mol 
Gauss, was born there on Febru tua lalities 
29, 1808 In 1830 she married the S 
brated Orientalist and theologian, 2) ( \\ elm. bh Octobe 
ge August Heinrich von Ewald: 23, 1813. in Gittinger ’ eto Al 
moved to Tiibingen, where Ewald ea in 1837 nd id n ’ 
aecepted a positic nh as protessor Oo! \letta Fallensten ! 
logy in 1837, and she died there on omer Friedrich Wilhelm Bessel tly 


rust 12, 1840, leaving no @¢ ildren hetor S uv nT (, tT! } ble 


death was a severe blow to el st ed at St. rles I ; t ft ‘ 
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but moved to Glasgow, Missouri, where 
he engaged in business, later living on a 
farm near Brunswick, Missouri, but 
finally locating in St. Louis, in 1855 
where he engaged in the wholesale mer- 
cantile business up until his death there 
in 1879. He was a very affectionate 
man, generous and possessed of splendid 
spiritual and intellectual powers. Two 
of his sons are living at present, one in 
Colorado and one in Missouri. 

(3) Theresa, born on June 19, 1816, 
and died childless on February 11, 1880; 
after the death of Frau Minna she as- 
sumed charge of the household, and with 
love and tenderness she faithfully cared 
for her father until his death. In 1856 
she married an artist named Constantine 
Staufenau, with whom she had ecorre- 
sponded uninterruptedly for fourteen 
years. They lived in Dresden; Staufenau 
married again after her death, and his 
second wife returned in her will the 
property that had come from the Gauss 
family. 
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ATORY IN GOTTINGEN 
In 1808 Heinrich Christian 

macher had come to Gottingen to 

mathematics and astronomy; lh 


Gauss became the warmest of f1 


and scientific collaborators, thei 
spondence continuing up to 

macher’s death in December, 185! 
1810 Gerling, Nieolai, Mébius and 


came to Gottingen, which becam 


mathematical meeea of Europe 
less to say, the fame of this tow 
rested on the Gauss tradition. H 
not allow students to take notes li 
on his lectures, for fear they wou 
the thread of his argument. Thes« 
became very fond of their great 

and later distinguished themse! 
their chosen fields. The students 
be seated around the large ta 
rather informal style, and Gauss 
take great care to explain in deta 

step in the reasoning—something 
a reader does not always find in | 

lished works. On several oecas 

complained of laek of ability or o1 
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n in his pupils, but these occasions = lat < 1848 . 
are. Perhaps his most celebrated by some writers w 
was George Friedrich Bernhard  o s time was take 
ann, 1826-1866, — thi seometel —" 
se paper Gauss chose from the three ndled b: ne whos 


eS submitted In 1854 to he read bye Valuable Lhe was eclet \I 
the Philosophical Faculty. i s Vbul i nel S SO] Ar { {, \ | 
ograph, ak ebe di lly pot ese] | nee TeOdES 


e der Geometrie zu Grunde liegen,”’ eve ne 





rtalized Riemann’s name in the dis field re 
of non-euclidean geometry, and, conerete results 
rectly, reflected to the credit ot he old geodet 
iss. his teacher, who had been med satistactory, and on tt Is2] 
ng on the subject for some years, as e Gauss and . 
know from his letters and other e\ walking { 
ee, although he never published any light of the sett 
¢ on the subject. Riemann su 
eeeded Dirichlet who was (;AUuss 8 1 ment ¢ the ( 
successor) In 1859 as professor of mathe orm. this instru 
maties at Gottingen, which position hi mirror 4°, 6” or § 
eld until his death. It is said that mav be rotated about 
— Gauss often gave his students skillfully vertical axis. This mirror is 
contrived mnemonic schemes to enabl tion to be observed, the sun’s 1 
em to memorize very involved mathe fleeted bv it impinging on 1 dist 
S matical formula As for himself, we serving telescope The heliotr 
AV that his genius had no diffieulty 1} mn eeodes or obse} 
( such matters, and that he also delighted are far removed from ea t 
me. mental or written. arithmetical pleasant to onerate. and to the ob 
ileulations, as did his son Eugene; bot t appears to be a st 
~ exhibited the utmost patience second magnitude 
\bout 1810 Gauss interested hims« In Ju 1821, G 
, n opties and also dioptries. His results this instrument the elass 
ind formulae found practical ap- angle, Hohenhagen, Bi 
\ plication after his time. In 1840 he berg l‘o-day there . olf (; 
\ iblished his ** Dioptrisehe i ersue Towel n the Hohe cr to com) 
gen,’’ and in 1843 he presented before ! e 7 work oOo t ; selentist 
R val Society of Gottingen, of whie there 1s a splendid marble bust (; 
was director, his ‘‘Dioptrische Stu by the late Professor Gust 
en.’ In 1812 he had published his (;auss-Stone or marke 
, treatise on hypergeometric series, and S geodetic observations there 
mong other achievements placed the the first hehotrope. It is interest 
maginary on a firm basis. note that Wilham II, as Kaiser, gav 
In 1818 Gauss was commissioned to 4,000 marks toward the building of this 
rry out the triangulation of the king towel \s final result 
m of Hanover, following similar work wo! we may consider ‘* Disquisition 
his friend Sehumacher in Holstein, generales cirea  suwperficies  « 
| later for all Denmark. This work 1IS27) and the two ‘‘Al ndlunget 
cupied his time rather extensively — iibe Gegenstiinde det dheren  ( 
m 1821 until 1826 and to some extent ) 
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CARL 


1831 Gauss had be 


n t] 
In the 


gun to study 


summer 0! 
erystallography, but this 
make 


subject did not a great appr al to 


him, notwithstanding the fact that lh 
made some valuable contributions to the 
science At a scientific meeting in Ber 


lin in 1828 he had met the young phys 
cist, Wilhelm Eduard Weber, 


1831, accepted the professorship at Got 


who. in 


Both were devoted to their own 


tingen 
subjects, and they complemented each 
other. They collaborated in 1833 in pro 
ducing the electro-magnetic telegrap] 
the signals being given by the deflection 
of a galvanometer needle. The wires ex 
tended from the observatory to the 
steeple of St 


Wi he ! 's 


habitants of 


and from there to 
The in 
Wilhelm 

Weber 


string up the wires over the house-tops, 


John’s, 
phy s1es laboratory. 
Gottingen saw 


Gauss helping his father and 
and upon their learning that it was to 
earry an electrical current, they became 


Weber had to write to 


excited. so that 
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words a minute 1 ising 
eurrent (,ern Nn S 

? Th é T\ YY } ) 
proud 0 CN Wo if ors 
( evemen?} (; ISS ead 1 
Tie adevelopm Teleg 
ilwavs to or :, 
His system was read 
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On April 18, 1839, Frau Dorot 

Gauss, the mother of Carl Fried: 
1; she had always been very proud o 


OnlvV Son, and he showed the greates 


t stop her usual activity. Gauss 
excellent father to his fam 
ed social intercourse and convers 
n; In his home he Was alWayvs @ 
never the simple meal was accom 
ed by some diseussion or poetie sub 


t In the family nothing was to 


mportant; for instance, he k pt n 

book the dates when his ehildrei 
ir teeth, and hi kept a register 0 

e keys to the rooms of his observ: 


ry 


sic, especially singing. Whenever h 
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st. He had a subtle, keen sensi 


imor which might manifest itsel 
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S subje etive 


religious tolerance, which mus 
econtused wit ndifferenc ae 
ld that one is not justified i S 
g another's religious belief, in 


they find consolation for earth) 


vs in time of trouble. The striving 
truth and righteousness were thi 
dations of Gauss’s religion He bi 


d firmly in the immortal! Vo the 


S tual in 


- 
a 
/ 


nanence alter deati In a last orde! 


ngs, in an eternal, righteous, om 


ent and omnipotent God li nis owl 


e exemplified these teachings, being 


in OL great generosity, kindness ane 
eKknessS ot spl I lI S nerwnbdors 


ed to him the phrase: ** Modest 


Ss ple, but wort} \ and strong 


Gauss had exeellent healt a strong 
nstitution, had never been serioush 
ut in the last two vears ot s life 
suffered from insomnia and several other 
Iments of old age At last dropsv and 


eart failure developed, and he died 
February 25, 1855, surrounded by r 
ves and friends On tl} 


e 26th, amid a large gathering of stu 


lents, friends, townspeople. relatives 


nd officials, his funeral was held: Sai 
orius Wolfgang von Waltershausen, his 
} 


lose friend, and Ewald, his son-in-law 


ivered the funeral sermons, and afte) 


several hymns, including one of Luther's 


; 


nd the chaplain’s benediction 


a 
f 


} 


to rest in the old chure vard neal 


e Albanitor in Gd6‘tingen The one 


word GAUSS is engraved on his tomb 


me, which is unpretentious and plai 
n keeping with the character of th 
ble man. It is a fact interesting t 
sychologists that R. Wagner studied 
e brain of Gauss, and found its weight 
be 1,492 grams, and the cerebral area 
al to 219,588 square centimeters, in 
ose highly developed convolutions 
rhaps lies the explanation of his 
nius. 


After his death this powerful mathe 
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Within six months Gauss himself was but t to it 
no longer among the living. The follow t t t it 
ing letter of his physician, Dr. Baum, ’ : ; 
who attended him with unremitting eare, : - 
written to Humboldt. is interesting In . tt 
that it gives us a glimpse of the last days ! : then silently s 
of the celebrated mathematician : M : a : 
) these wor 
- 7 T ~ t | te 
G \l 98. 18 , , 
‘ + + end 
} 
If I bliged t t] ’ 
. ws he r ‘ 0 ‘ ‘ 
mat n, t ews . wt 
expected. struck t f f ow The ollowing words inseribed 
reas but I was at that t SO letely the portrait of Gauss in the Mum 
1 by the edi t venerable i 
, - seum best summarize the work 








CRIME AND PUNISHMENT 


CAUSES AND MECHANISMS OF PREVALENT 
CRIMES 


By the Honorable WILLIAM McADOO 


\ re confronted in this cow 
s ¢ time past and at present Ds ! . 
of outlaws, voung fellows, mostly ir} ! ! 
een the ages of sixteen and twenty the ques 
s They are the gunmen and _ thos tell cl . 
commit crimes ot violence ded | Cal ri } 
stols. which are as commo) n the trious al diz , ~ 
nited States as lead pencils, and thi of the writers and speake , 
speedy motor cars as the mechanisms ol rie orum al 
valent crimes. The large majority . :' :, 
se fellows are lacking in the normal dcitions Phey ' Uf 
emotions of love, sympathy, kindness voung men do work thi 
gratitude, friendship and a sense of civic OF they can 1 n r 
ligation, but on the contrary they are or that the ne 
el, cowardly, heartless, selfish, un the sa CS ! 
grateful and I may add godless and Would not br ifficie) 
ngerous, and above all they are deter wants: that the s] ‘ ; 
mined that they will never do anv hon ployment en } } } 
est, continuous work Living in th been educated bevond n 
! est country in the world, in whiel they can 1 n ! 
tl sum of a million dollars S Taiked : ! a i 
ut as ten thousand dollars would have permitt to learn trad 
been some years ago, their idea is to a n num 
what they eall ‘easy money oo rin rel ! ? I 
nal methods so that they may not hav For mar t, | 
work and have it TO spend on their fCOMMISSIONe! bal y 
etites, lusts, passions and vanities ( magistrate rintendi 
they are immensely vain and proud work Of thirty-seve! I ! 
their criminal records. The mone \ seve! the ristrates na 
yv get by stealing and robbing goes whic! rts ther s ! 
stly to gamblers and women of their nearly five hundred sand pe 
n type, and the balance is spent re ek defendants. from s ne ! hy ‘ 
sly in a style of living to which they walk to murder, and | ng | . 
inarily would not be accustomed usual opportunities for notin 
Just now the eountrs is being flooded tions, economic, social pol ( ! 
opinions from all classes of men and ligious, it is mv firm be lief tl ne 1 ! 
Addresses presented hefore Section K trouble with these fellows is tha he 
and Ei ery Sciences American Acs will never do. as I have said before. at 
m for the Advancement of Science, Phila honest, continuous labor The ow 
a, Decembe r, 1926. 
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liberately with their minds made up 
that they will get easy money by criminal 
methods, and the pistol makes intimida- 
tion and robbery easy and the motor ear 
is at hand for a successful escape after 
the crime has been perpetrated. It is 
pre ferable for them to steal a car and 
ise it on a criminal enterprise rather 
than one which may have come into their 
Unfortunately, 


possession legitimately 
in most of our big cities there is a small 


number of taxieab drivers, who bring 
disgrace upon the rest of that body by 


‘ar for 


lending themselves and their 
criminal purposes so that they may share 
n the proceeds of successful robbery 
This has brought about a humiliating 
and astonishing scene here in New York 


and other bie American cities, in that 


the money taken from and to banks and 

» industrial concerns is carried about in 
heavily armored ears and protected by 
men armed with pistols. A mere sug 
gestion of such a change in the method 
of delivering money some years ago 
would have been laughed at as an Im 
practicable and unnecessary means of 
transferring large sums of money. Our 
banks have to be guarded by armed men 
as in time of serious, civil disturbance 

Recently, as a sample of the times in 
which we live, a man, himself a gambler 
and a bootlegger, went into a place 
where they were playing a game of 
eraps or dice-throwing for very large 
sums of money. He won $50,000, which 
was offered to him in cash. With a 
significant look around the room at the 
crowd present he handed it back to the 
dealer and said, ‘‘I am not foolish 
enough to undertake to walk out of this 
place with that amount of money. I will 
take a check.’’ 

Other writers and speakers are insist- 
ing that these young fellows are the vie- 
tims of heredity and environment, prod- 
ucts of congested tenement houses, pedi- 
gree-marked by elements of physical, 
moral and spiritual decadence, drunken, 
eoarse-living, vicious and immoral par- 
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ents. Others insist that these 
of crime are to be sympathized 
kindly treated and reformed 

In this country no young f 


+ 


wants to work need go idle. 


wages are the highest in the wo 
classes of employment, so ther 
economie distress which would 
eruits into this murderous an 


may, therefore, I think, be saf 
cluded that my assertion that tl 
not work is absolutely grounded 


They are lazy loafers and will ¢ 


to he So onee They are Starte 
eriminal eareer. They will r 
swindle, terrify, sponge on their 


rob their own familly, sell narcot 
tout for racetrack bookmakers, 
some instances and in certain lo 
terrorize and blackmail the whol 
borhood through fear of then 
sorry to say that I do not think tl 
large majority of them are ret 
under any conditions. Can psvel 
and psychology actually tell us h 
nereditv and environment are 1! 
sible for them Can we anal 


character of a Gerald Chapman, W] 


more and *‘‘ Bum’’ Rodgers by ascert 


ing their mental abilitv or lae 
Science can only tell me as to 
low’s head. It will leave me gropir 
the dark as to his character I 
know about his outlook on life ar 
personality. How, otherwise, is 
of large families, say five or six : 
men, only one will turn out to 
** black sheep’’? How is it that 
other five born in a congested ten 
house in an undesirable locality, « 
same parents, do not go wrong a1 
in all respects good citizens. Of 
I understand that we all have d 
finger-prints and it is a matter of 


} 


mon observation that members < 


lies are different, radically so in tem 
ment, spirituality, morality, ind 


and very much so in physical ap) 


ance. 
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I am not underrating these new sci- 
ences. On the contrary, I believe that 
ev should be used freely in our courts 
nd custodial institutions, and I would 
like to see them able to give us an 
analytical biography of the subject by 
which we could look into the heart of 
e man as well as his head. Some of 
the most notorious crooks and crimi- 
nals have been extraordinarily smart 
ellows and I have no doubt would 
pass good mental examinations, but it 
is a peculiar bent of character and per- 
sonality that we should inquire into. 
Possibly the aftermath of the great war 
and the immense wealth of this country 
has something to do with the psychologi- 
eal atmosphere, which we might so term 
in which these fellows exist and 
which brought them forth. I regret to 
say that it is my opinion, from experi- 
ence, that of the large majority of pick- 
pockets, for instance, who pass through 
the magistrates’ courts, most of them will 
continue picking pockets as long as they 
are alive. When we give one of them 
six months in the workhouse, it is with 
the satisfaction that during those months 
he will not be able to pick the handbags 
of hardworking women or the pockets of 
comparatively poor men in public con- 
veyances. When they get out they will 
go on picking pockets again. Giving 
that type of pickpocket and gunman six 
months or six years is simply beneficial 
to the community in keeping him from 
criminal activities during the period for 
which he has been sentenced. It will 
not reform him, whether he gets six 
years, twenty years or life, nor can we 
make salvage of any very considerable 
percentage of this type of criminal. If 
we save from 5 to 10 per cent. we are 
doing extraordinarily well. 

My own idea for many years past is 
that in this state we will eventually have 
to create a great custodial institution, 
which will neither be a state’s prison, 
penitentiary, a jail or a reformatory, but 


} will be a self-supporting community with 
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farms, shops, churches, schools and every 
other feature of modern progress. To 
this custodial institution will be commit 
ted the type of fellows that I am talking 
about. They will be given an indeter 
minate sentence with a substantial mini 
mum, during which period they will be 
under constant observation of experts, 
experienced men and women, physicians, 
and live 
and spir! 

that they 


They will not be dis 


psychologists, psychiatrists, 


their lives in a mental, moral 
tual atmosphere in the hopes 
ean be reclaimed. 
charged until they are pronounced, as it 
were, cured, and the community will 
have the assurance of those in charge of 
them that they are no longer dangerous 
and a menace, that this young fellow, 
a gunman, and the other 


young fellow, who has been a pickpocket, 


who has been 


have really been regenerated, remade, 
reclaimed and can be safely turned back 
to the community without danger to it 

How many of them will be turned 
back? I do not know. As I said be 
fore, there might be hopes of saving a 
percentage of them. As it is now they 
go in and out of jails, workhouses, peni- 
tentiaries and state’s prisons until they 
get long, criminal police records and the 
very fewest number of them are ever 
shown to have been 
deterrent effect of the present treatment 

We will 
sentimentalism on the one hand or a 
ruthless inhumanity on the other 

My own idea of a prison is that its 


reformed by the 


get nowhere with a sloppy 


— 


chief use at present is that it keeps the 
dangerous element of crooks, criminals, 
gunmen, swindlers and pickpockets from 
practicing their arts for the time they 
are in prison, and I do not believe that 
they would be reformed or deterred in 
any way on their release by the fact that 
they were subject to the old, harsh, cruel 
methods that used to prevail in the old 
fashioned prisons. 

The pistol is the curse of America, and 
they are almost as plentiful as lead pen- 
ceils in this country, good citizens and 
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bad citizens possessing them. This is 
the greatest market for the sale of pis- 
tols in the world. In addition to our 
own manufacturers, those imported from 
Europe include the output from factories 
in Spain, whose total output of these 
murderous weapons finds its way to this 
market. 

There are more people shot to death 
or wounded by pistols in the United 
States in one year than in all the rest of 
the world besides. The pistol is not a 
sporting weapon. It is intended to kill 
or maim human beings, or by intimida- 
tion to rob them when in the hands of 
bandits and outlaws. 

There are more armed young fellows 
in the United States between the ages 
of sixteen and twenty-six whose aim is 
to get easy money through the pistol and 
the motor car than in all the rest of the 
world. 

Numerous fortunes are made by the 
mail order agencies and houses selling 
pistols. One man here confessed to the 
police that he had made $400,000 in two 
years sending pistols through the mails. 
Pistols can be bought as cheaply as $5.00 
apiece or less. Down in Texas and some 
other states, the Negroes rent the pistols 
and pay for them on the installment 
plan. They call it ‘‘renting a gun’’ and 
most of them who go to the penitentiary 
reach there by the pistol route. 

Recently, there were 500,000 people on 
strike in England, and not one shot was 
fired during the whole period of the 
strike which continued for months. Of 
the twenty-two thousand policemen in 
London not one carries a pistol and the 
criminal classes are not armed; hence 
they only had fifteen murders in 1924 
as against a terrible list in all our cities 
and even small towns and villages. 

We have no accurate statistical in- 
formation in the United States as to the 
total number of crimes as given in our 
police department reports for various 
cities, large and small. The London po- 
lice report, under the heading ‘‘number 
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of crimes known to the polic 
the total number of reported and 
tained crimes and in the next co! 
total number of arrests, that is, th: 
charge themselves with housebr 
and stealing—1,940 such crimes a1 
158 arrests ; attempts at murder—2 
rests 11; robbery and assault wit 
to rob—42, arrests 36, etc., ete. | 
rule were followed by the poli 
our large American ciites we woul 
more than we do now as to the to 
ber of crimes. As murders, 
ean not be concealed we may righti 
assume that the official reports ¢g 
total number, but that does not 
murderous assaults and other cri! 
The pistol manufacturers, deale: 
porters and mail order people are 1 
sented in all our capitals, both stat 
national, by one of the most ef 
best organized and cleverly n 
lobbies connected with any other 
ness enterprise. They flood the e 
with specious and easily answered 
ments in favor of pistols. Amor 
things, they are constantly reiter 
that under such laws as the Sullivaz 
in New York state and other states 
crooks, murderers, robbers and d 
ous criminals can get guns, wh 
course is not true, because any d 
orderly citizen, if he shows good 
ean get a permit here in New Yo 
earry a pistol or have one in his | 
and all our banks are thoroughl; 
with pistol-bearing employees. If 
statement of the pistol people wer: 
then how do they account for tl 
mense number of pistols that fi 
country from end toend? Ascertal 
number of pistols manufactured 
country ; estimate the number 
every year, and we are asked t: 
that only crooks and dangerous ¢ 
get these guns. Well, if that 
then there must be from 50 to 75 
cent. of the whole population of 
United States that are outlaws, crimi 


and dangerous gunmen carrying gun 




















suse the argument leads us to sup- 
nose that honest, law-abiding people are 


peck 
disarmed. 

All the literature and advertising for 
pistols seems to be based upon an as- 
sumption which is purely illusory and 
‘invented in fact. I assert and I have 
done so for years past and will continue 
to do so so long as the facts bear it out, 
and that is this, that the pistol as a de- 
fensive weapon is utterly and positively 
useless in the hands of a law-abiding, 
orderly citizen because of the element of 
surprise on the part of the robber, bur- 
elar or assassin. I have been held up, 
and if I had a dozen pistols they would 
Time and time again 
bank messengers, loaded with 
have been shot down by robbers who had 
carefully planned the attack, surprised 
them when they least expected it and 
robbed them. Hundreds of homes have 
been robbed and burglarized where the 
owners had pistols. If I am going to 
hold you up, rob you, burglarize your 
house or assassinate you, I will have 
planned it all out carefully beforehand ; 
the whole operation would be strategi- 
eally considered; you have gone days, 
months and years without such an attack 
and you will not be expecting it at the 
moment when it is thrust upon you. The 
robbery, the assault and the murder are 
the unlooked-for things. Carrying pis- 
tols or dozens of them is no defense 
against such happenings. 

No one has a constitutional right to 
carry a concealed weapon like a pistol. 
Any citizen can go all over this country, 
including New York state, with a rifle 
on one shoulder and a shotgun on the 
other and there is no law to interfere 
with them. 

I could give tables of various Amer- 
ican cities, such as New York, Boston, 
Chicago, San Francisco, New Orleans, in 
fact all of our cities as against the great 
cities in Europe, and the comparison is 
a national disgrace and humiliating as 
to the shooting and killing records. 


have been useless. 


pistols, 
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I would as soon place a full-venomed 
cobra snake in my house as a loaded re 
volver. Look at the tragedies in the 
morning newspapers, where husband 
shoots wife, man shoots mistress, o1 
child shot the other, fre: | head of the 


family kills the whole family and him 
self, until all over the country it is 
bang! bang! 
and night 
It will take some time to edu 


lic opinion, but when it has received 


knowledge of the actual facts, it is my 
belief that the pistol will have to go 
and I hope to see the time when a person 
pistol 
will lose his or her character as a law- 
When 


we have convinced people to throw away 


possessing, OWning or carrying a 
abiding and respectable citizen 


these murderous weapons, we will then 
only have to deal with the armed, dan 
gerous professional criminal type, and 
if we make the purchase and procure 
ment difficult or 
police authorities do their duty, the bat 


impossible, and the 


tle for law, order and personal and com 
munal security will have been won 
There is an excellent bill now pending 
in the New York legislature which will 
in the fae- 
*. and when 


reach the pistol at its source, 
tory and in the custom hous 
I say the factory that also will of course 
include those who make the cartridges. 
Unfortunately, under the federal consti 
tution a law taxing cartridges, say at 
one or two dollars apiece and only allow- 
ing them to be sold to 
the Army and Navy, might be considered 


peace Officers in 
unconstitutional as an attempt on the 
part of the government to secure police 
powers by way of taxation. A bill tax 
ing pistols and ammunition for the same 
was introduced a year or two ago by 
Senator Copeland, of New York. The 
bill was drawn by myself and Professor 
Chamberlain, of Columbia University, 
but under recent decisions of the United 
States Supreme Court the bill seems to 
be open to constitutional objection I 
say this because whenever any good bill 
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appears in any state legislature, the op- 
position very cleverly get up and say 
that it should be postponed and we 
should look only for relief to Washing- 
ton. As a matter of fact an excellent 
bill called the Miller Bill, taking the 
pistols out of the mails, passed by the 
House of Representatives at the last ses- 
sion, has been favorably reported by the 
Committee of Finance in the Senate and 
is now up for action, but every time it 
comes up somebody opposes it, possibly 
in the hope it will go over until the 4th 
of March, thus necessitating its repas- 
sage through both houses before it can 
become a law. Some of the arguments 
used against this bill a few days ago in 
the United States Senate were to the 
effect that the Sullivan Law was in- 
effective here in New York. In reply to 
that I wrote to one of the Washington 
newspapers as follows: 

The Sullivan Law, in spite of the handicaps 
pointed out in your editorial, is so very effec- 
tive here that if it were repealed the crime 
wave would be immensely increased and the 
police arm of government tremendously handi- 
capped and conditiens generally would be in- 
expressibly bad. As it is now, and I am quite 
sure Commissioner McLaughlin will agree with 
me, the Sullivan Act is the most powerful 
weapon that the police have in dealing with 
dangerous criminals, of which we in common 
with all other American cities have too many. 

As you say in your editorial we have been 
handicapped by the fact that New Jersey has 
not as stringent a law as that known as the 
Sullivan Act, although that state is fully alive 
to the situation and at the last session of their 
legislature amendments were made to the exist- 
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ing law in tending to break up what 
an open market for pistols on the west |} 


the Hudson River; but most of all we « for 


from flooding this city with pistols by n 
from here unconscionable rascals s 
all over the country through the ma 


Since writing the above I saw 
ment in the morning newspaper t 
effect that the Boston commission 
tigating these crimes attributes the 
nal actions of these young men to 
of ‘‘bootleg’’ liquor. I do not 
know what is happening in Boston 
so far as New York is concerned th 
men, the loft burglars and the pik 
ets do not drink alcoholic liquors, 


tainly not to excess and they never |} 
If they were tipplers and drunkards 
outlined in Boston, their capture v 
be easy and they would not be 
carry out the well planned crimes 
now take place. I repeat again 
clever criminals are not now and n: 
have been drunkards. I believe, 
ever, from the facts and data at 


that a good many of them are drug 


dicts and under the influence of the drug 


their senses are even more acute 
when they are without it, in fact | 
had before me addicts who work ir 
most perilous sort of employment 
constructors on huge steel edifices 


up to forty stories and horse jockeys and 


others who engage in extraordin: 
hazardous employment and who are co! 
stantly under the influence of nar 
drugs while so employed. 


CRIME IN THE COMMERCIAL FIELD 


By Professor JOSEPH MAYER 
TUFTS COLLEGE 


IN these days we hear much from the 
public press regarding a crime wave and 
the establishment of crime commissions 
to look into the matter. ‘‘The responsi- 
bility,’’ as George D. Nathan very well 
expresses it in the American Mercury 
for February, 1926, ‘‘has been placed 





upon everything from the late war t 
the modern novel; from Bolshevism 
bad booze; and from insufficient | 
protection to the automobile and 
easy means of escape provided by 
latter.’ There can be no question ¢! 
there is considerable crime in the « 
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try. But the causal factors are quite 
different from those ordinarily assessed 
and a long range view of the situation 
from the Civil War period to the present 
day demonstrates that, comparatively 
speaking, there is no more crime now 
than there always has been here. That 
is to say, taking population increase into 
eonsideration and taking into considera- 
tion also the fact that there is a flaring 
up of criminal activity at one time and 
more of a subsidence at another, the pro- 
portion of criminals to population has 
not shown any marked change. The 
fact is that in the United States—a new 
country, a frontier country and a coun- 
try in which police espionage and sys- 
tematic registration of citizens would 
not be tolerated—there has always been 
more erime than in older nations in 
which everybody is under surveillance 
from the time he is born to the hour of 
his death. 

In the commercial field, 
there has recently been in America an 
enormous inerease in crime. Here 
again the actual causal factors are other 
than those usually given. In the opin 
ion of William B. Joyce, chairman of 
the National Surety Company—a man 
who has made a long study of embezzle- 
ment, forgery, stock swindling and in- 
surance and credit frauds—the princi- 
pal eause of the increase in commercial 
crime in this country is the enormous 
increase in the volume of American 
business. Mr. Joyce simply expresses 
the conviction of most authorities. 
Here as elsewhere in the field of crime, 
it is not so much a question of criminal 
types as it is a question of temptation 
and opportunity. 

Let us for a moment consider how vast 
has been the industrial development of 
America in recent years. In the last 
decade the wealth of the United States 
has almost doubled. It is now placed at 
$300,000,000,000. Several details of 
this development may be given as illus- 
trative. Out of comparative insignifi- 


however, 
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. American 
money market has risen to first p! 


affairs Our railroads 


cance fifty vears ago the 
ict 
international 
bring in a daily revenue of approxi 


mately twenty million dollars. Our 
telegraph lines carry seven million mes 
Sages every twenty-four hours. In the 
same period there are seventy-two mil 
lion telephone ealls, $1,500,000,000 in 
bank clearings and six million dollars of 
imports at a American port of 
entry. All these and other increases in 


the business activities of the nation have 


single 


made possible the operations of commer 
cial crime on a scale hitherto unheard 
Mi tho 


dishonesty In 


of in the history of the world 


of protection against 
business have simply not kept pace w 
our industrial expansion. 

That 


involved in 


the economic and financial 


eriminal activities in 
psa Wa , 

commercial field is 

readily be conceded. The exact extent 

of the annual loss can not, of course, be 

accurately computed. However, au 


thorities are fairly well agreed that : 


considerable will 


1 
] 
i 


figure somewhere between two thousan 
and ten thousand millions represents it 
If we take the higher figure of this esti- 
mate, our commercial crime cost is three 
times as much as is now appropriated 
each year for the running expenses of 
our government and represents 15 per 
cent. of the total annual national in 
come. It is just about equal to the sum 
total of the war debts the 
United States as a result of the late war 
William J. Burns, former head of the 
Bureau of Investigation of the Depart- 
and Mr. 
Baum, manager of the protective de 
partment of the American Bankers 
Association, are practically agreed on 


owed to 


ment of Justice, James E 


setting the present yearly loss due to 
commercial crime at something like four 
thousand millions. The following table 
prepared by Mr. 
major categories of crime in the business 
field and the annual losses involved. 


3aum indicates the 
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Recent Annual Loss due to Commercial Crime. 
(Figures for 1924) 
$1,700,000,000 
1,000,000,000 
400,000,000 
250,000,000 
120,000,000 


Stock frauds 

Tax and insurance frauds 

Credit frauds 

Burglary, larceny, petty thefts 

Embezzlement 

Seaport robberies 
thefts 

Forgery 

Arson 

Miscellaneous 


and railroad 


125,000,000 
100,000,000 
50,000,000 
75,000,000 


Total $3,820,000,000 

We have not the time here to develop 
at length the ramifications of each of the 
items on this list. Only a few can be 
touched upon. With respect to the first 
item, namely, stock frauds, in which the 
enormous sum of $1,700,000,000 is in- 
volved each year, there are many inter- 
esting details of operation and law en- 
forcement. Millions upon millions of 
dollars are squandered annually on 


worthless promotion schemes developed 


with deliberate intent to deceive and 
defraud. Oil promotion ventures have 
lent themselves especially to fraudulent 
practices. During the years 1918 and 
1919 the United Statés Treasury De- 
partment estimated that approximately 
four hundred million dollars worth of 
Liberty Bonds were turned over by 
their holders in return for various 
forms of fraudulent securities. 

Every successful new invention, such 
as the automobile or the radio, is imme- 
diately seized upon by a swarm of 
erooked professional promoters, who 
take advantage of newly aroused public 
interest to unload worthless stock. This 
form of fraud invades every phase of 
business life and thrives on the credu- 
lity of the average person. The outward 
forms adopted by swindlers to camou- 
flage their operations are continually 
changing. One year the public is in- 
duced to sink its savings in new oil wells 
or in foreign exchange trading; another 
year in land speculation, as in Florida 
real estate, or in wildeat mining ven- 
tures, or in security and commodity 
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bucket will 
forms in vogue. 
stronger each year, 
phase of commercial crime which is 
difficult to handle through estal 
law enforcement agencies. 
swindlers devise clever methods 
ering up their operations and tl 
tims are often reluctant to make kn 
the fact that they have been fleece: 

Credit frauds represent an interest 
and complicated category. Under it 
included the making of false fina: 
statements, concealment of 
wrong disposition of assets and 1 
struction of books of account. 0) 
narily three steps in the development 
such frauds can be traced: (a) Misr 
resentation, (b) diversion of assets, 
bankruptey. Misrepresentation as her 
used takes many forms. For examp] 
Concealment of one or more of the a 
items; under-statement or omission 
some of the liability items; fraudul 
use of the name and credit of anoth: 
individual or firm; development 0! 
legitimate line of credit for the pur; 
of later obtaining additional credit 
fraudulent purposes. 

Arson or incendiarism deserves 5] 
cial mention because it is a most seri 
menace to society, threatening not 01 
property but life itself. It has been es' 
mated that nearly 50 per cent. of t! 
loss by fire is due to arson—burning 
property to defraud. During 1924 
fire loss given by T. Alfred Fleming 
the National Board of Fire Underwrite: 
of New York, was approximately $54! 
000,000, of which $220,000,000 was « 
to incendiarism. 

The crime of arson is largely local 
in a few cities and in a few sections 
such cities because of the exceptional ‘ 
portunities offered by the presence 
certain type of broker and public 
juster not found elsewhere. It is on 
the most difficult crimes to detect, in t! 
the evidence is usually destroyed by t 
fire. Arson has become a profession. 


operat ions 


Stock 


shop 
frauds 
nor is he re 


assets 
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; closely allied to fraudulent bankrupt- 
ies and other forms of commercial 
rime. During the deflation period fol- 
lowing the war it has shown a marked 
inerease. 

Probably the worst arson situation ex- 
sts in those lines of industry that are 
fected by fashion—clothing, shoes and 

particularly women’s wear. The 
»rofit in these industries is great, pro- 
vided the goods can be sold while in 
style. But if a change in fashion or 
misealeulation the goods on 
manufacturer’s the 
equally great, for honest disposition can 
only be made at a price which does not 
pay for cost of materials and labor. A 
fire readily wipes out the old stock, the 


leaves 


shelves, loss is 


insurance company settles the claim, and 
the arson criminal can start in business 
anew. The fire hazard in the New York 
clothing industry is so great that some 
fire insurance companies refuse insur- 
ince there. This obviously is an injus- 
the honest business man, but 
under the circumstances it is the only 
course the fire underwriters can pursue. 

The miscellaneous group of the fore- 
going table contains some important sub- 
divisions such as: counterfeiting of trade 
names used to identify products; using 
or furnishing to others without the own- 
er’s consent the names of customers or 
subscribers; obtaining money or prop- 
erty by means of bad checks; giving, 
offering or promising to an agent or em- 
ploye gratuities, without the knowledge 
and consent of his principal, with intent 
to influence his action in relation to his 
employer’s business; and conspiracy by 
two or more persons to defraud another 
of property or prevent another from ex- 
ercising a lawful trade. 

Commercial crime, whether it involves 
two, four or ten billions annually in 
the United States, is a staggering prob- 
lem—one that should compel the se- 
rious attention of every fair-minded citi- 
zen. Nor have efforts to solve it been 
lacking. The federal government, the 


tice to 


I have 


states and private organizations 


been busy for some attempting to 
curb the evil, and their efforts have not 
In 1922 the 
attorney-general of the United States 


180 cases of commercial 


time 


been without some success 


announced that 
fraud were pending in the federal courts 
at the time and that illegal transactions 
involving a daily average of $2,000,000 
were being brought to the bar of justic« 
The Post Office Department, at the b 
ginning of the Coolidge administration, 
finding that approximately 80 per cent 
of fraudulent securities were being dis 
the mails, began a 
nation-wide campaign to stop the prac 
The effect has been noteworthy and 


posed of through 
tice. 
has succeeded in curtailing the opera 
tions of some notorious rings of crimi 
nals, as in the recent indictment in Texas 
of ninety-two individuals who during 
five years had cheated million in 
vestors out of $140,000,000. Additional 
appropriations are needed to follow up 
this excellent beginning. No more pro 

itable way could be found for utilizin 


two 


the taxpayers’ money. 

The states have also been busy en 
deavoring to cope with the problem, some 
forty of them now possessing blue-sky 
legislation, the purpose of which is, as 
the name implies, to prevent the sale of 
patches of the firmament. By providing 
commissions of investigation and super 
vision, information regarding legitimate 
regulating the 
securities (as in Illinois), fur 
fraudulent opera 


ventures and actually 
issue of 
ther 
tions has resulted. 

But there is still little uniformity in 


at best they attack only one 


curtailment of 


these laws: 


form of commercial crime; swindlers 
quickly ascertain in which states there 
are no such laws or wholly inadequate 
ones and concentrate their efforts ther 
and legitimate business has often been 
interfered with by ill-considered provi 
sions. In short, only a beginning has 
been made on the part of the states in 


grappling with this elusive problem. 
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Private agencies have also been active. 
The Associated Advertising Clubs of the 
World have been giving widespread pub- 
licity to certain types of fraudulent busi- 
ness practices. The Investment Bankers 
Association, the Better Business Bureau 
of New York and the New York Stock 
Exchange, especially the latter, have in- 
stituted vigorous campaigns against 
financial swindles and bucket shops. 
The Stock Exchange has of late years 
followed a consistent policy in refusing 
the use of its facilities for questionable 
ventures and in encouraging a high busi- 
ness morality among its members. 

Federal, state and private agencies are 
in one way or another endeavoring to 
reduce the activities of the commercial 
criminal, and yet his activities continue 
with little apparent abatement. What 
are the reasons for the inadequacy of at- 
tempted checks? Why are these efforts 
not more effective? The answer falls 
into four categories, the first, already 
mentioned, centering in the fact that the 
expansion of business enterprise has been 
so rapid in recent years in America that 
it has simply been impossible as yet for 
instrumentalities of crime prevention to 
be perfected to keep pace. The other 
three comprehend the lack of cooperation 
between preventive and corrective agen- 
cies, the erying need of better law en- 
forcement facilities all along the line and 
an appalling lack of interest on the part 
of the average citizen. 

From the standpoint of better coopera- 
tion among corrective agencies, it would 
seem that the time has come for the fed- 
eral government to take drastic action, 
not merely in the Post Office Department 
or in the Department of Justice, but 
through some agency with sufficient 
funds and experts to give the major part 
of its attention to commercial crime. 
The Federal Trade Commission was or- 
ganized to correct certain questionable 
business practices. Opposition to its ef- 
forts has come from those who do not 
wish their methods to be bared to the 
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light of day. 





There has bee} 


abolishing the commission. Neve 
more needed than at the preser 
Furthermore, its powers should 
tended or another agency created 
ret out what has already been laby 
criminal in commercial dealings 
a federal bureau, in cooperation vy 
states, private agencies and the 
should go far to bring the com 
erime situation under control. 


As for law 


enforcement, Gla 


long ago said that ‘‘the object 
ernment should be to make it eas) 
right and hard to do wrong.’’ W 


despite the law, it is easy to do w 


and evade punishment because 
adequate enforcement machinery 
progress in crime prevention is to 
pected. As far back as 1908, Chi 
tice Taft, in an address before the 
Forum of New York City, said: 


The administration 


} 


criminal law 


country is a disgrace to our civilizat 


prevalence of crime and fraud, whi 


} 


greatly in excess of that in European « 
is due largely to the failure of the law 


administration 


to bring criminals to 


As murders are on the increase, so ar: 


fenses of the felony class; 


and there < 


doubt that they will continue to increas 
the criminal laws are enforced with 
tainty, more uniformity, and more sev 


they are now. 


What was true in 1908 in this res} 
is even more true to-day. Law enf 
ment in the United States is in man) 


spects an absolute farce. And tl 
dition has existed long before and 


exists quite apart from the Volstea: 


Court delays and postponements e1 


age crime. 


evil work is 
warned the 


sentence 


executed speed 
Testament pr 


**therefore the heart of the sons of 
is fully set in them to do wrong.’’ 
lapse of many centuries has not cl 


in one iota the truth of that statement! 


Laxity in law enforcement is ref! 


by the public attitude. 


A wider r 


for law on the part of the averag 








1 Act 














zen isa crying need. Better law enforce- 
ment and a higher moral tone must be 
developed hand in hand. In fact, F. 
Truble Davison, chairman of the Na- 
tional Crime Commission, maintains that 
‘when public opinion suffi- 
ciently aroused, the drive against crime 
will become effective.’’ The commission 
has dedicated itself ‘‘to stimulate public 
interest and action in the restoration of 
respect for the authority of the state, in 
the performance of its fundamental duty 
of protecting the persons and property 
of its citizens.’’ As yet the effect upon 
public opinion has not been encouraging. 
Instead of more introspection, the result 
has been in the main a denunciation of 
exceptionally daring or notorious crimi- 
nals and the working up of a crime- 
wave scare. What is necessary is a look- 
ing inward on the part of every resident 
of this country, man, woman and child, 
and a high resolve—at a time of the year 
when resolves are in order—that each 
one will himself be more punctiliou3 in 
his obedience to law and will frown 
upon law violations by others. When 
once the conviction becomes general that 
the man who endangers the lives of 
others by deliberately violating traffic 
regulations or makes it possible for boot- 
leggers to flourish is just as bad at heart 
as the man who deliberately sets fire to 
his place of business or sells you worth- 


becomes 


less securities, there will be less commer- 
cial crime, for the moral fiber of the 
people will then be strong enough effec- 
tively to resist it. 

Nor is this the millennium to which 
I am pointing. The American citizen 
has in many respects already shown 
himself capable of scrupulous adherence 
to moral principle. Our intricate credit 
structure is based upon confidence and 
good faith. Here we have, together with 
England, forged far ahead of other na- 
tions. Most American business men 
appreciate the sanctity of contracts and 
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ince of honesty in business 
dealings. What is needed to raise the 
tone of America is sin | ly a tur 
these habits We live 


the impor 





moral 





ther extension of 






in an age that demands this 


organizat 


economic 





complicated 





which we find ourselves, we must place 





confidence in our fellows. No 
ll the facts upon 





POSSE SS a know le da ot a 





welfare depends 


The dang r 


which his economic 
He must rely upon others 
of being victimized is therefor 
present. Lack of respect for laws which 
aim to protect us in our complex social 
men 






always 








and business relations is a serious 






Commercial erime, unless brought 


fi de ral 


ace. 





under control by adequate and 


state action, proper enforcement of law 







and high moral resolve on the part of 
every citizen will in the end destroy 
our civilization. The fraudulent acqu 







sition of from two to ten thousand mil 
lion dollars annually represents onls 
financial side of the situation, bad as 
that is. But the moral and social de 

which this colossal flaunting of law and 
+ t} e very he irt 










integrity implies strikes a 
If a pee ple ean not 





of our democracy. 


respect and obey the laws of their own 
] 






Mussoli 





making, possibly Lenin and 
Will government of and by 
when 
our continent popu 


lated as Europe and Asia are now and 
hegins to b 






are right. 
the people perish from the earth 






become S as de nse ly 









the Malthusian pressure begins 

cumulatively felt here also? Demoe 
racy is still on trial despite America’s 
vaunted prosperity. It will be on trial 





‘ 


until our people show themselves sports 







majority d 





enough to abide by 





men 
cisions. ethical enough to do 
as they would be done by 


habitually 






unto others 






and intelligent and vigilant enough to 









realize that law infractions, no matter 
how trivial, and econdonation of evil-do 
ing must be vigorously combatted |! 

everyone if our institutions are to 







survive 
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LOCAL CRIME COMMISSIONS; THEIR ORIGIN, 
PURPOSE AND ACCOMPLISHMENTS 


By JAMES M. HEPBRON 


BALTIMORE, MARYLAND 


INTEREST in crime and criminals is not 
new. The criminal and his deeds have 
excited popular interest throughout the 
ages. Folk-lore, poetry, fiction and the 
drama have had as their theme some 
erime or the extraordinary conduct of a 
criminal. This interest, no doubt, is ex- 
plained to a considerable extent by our 
interest in the unusual. 

In modern times there 
growing tendency on the part of the 
public, the press and fiction writers to 
make heroes of criminals and to depict 
them as being hounded by the police and 
subjected to brutal and inhuman treat- 
ment in the form of the so-called ‘‘ third 
degree.’’ Stories of innocent people un- 
justly convicted are given widespread 
publicity and from one such particular 
ease (if true) the public generalizes. 
The public attitude slowly changed to 
one of sporting interest in the criminal. 
Serious erime increased. The public 
became more apathetic than ever. En- 
couraged by success criminals became 
bolder until to-day in at least one Amer- 
ican city we have the spectacle of battles 
being waged between organized gangs of 
bandits and rival bands. The police and 
other law enforcement officers, or in 
fact any one standing in their way, are 
looked upon as a common enemy. 

The average citizen, at last feeling his 
own sense of personal security endan- 
gered, began to demand that something 
be done to check the criminal element. 
Bonding and insurance company rates 
by this time had reached a new high 
level. Their tabulation of yearly losses 
reached staggering sums and those losses 
were naturally passed on to the public 
in the form of increased premiums. 
Suddenly the question of crime and the 


has been a 


administration of criminal justic 


came a question of vital importance 


of frequent discussion by business, « 


and organizations. 

press by this time was filled with dis 
sions of ‘‘the crime problem,’’ ‘‘law 
just 


professional 


forcement,’’ ‘‘misearriage of 
and ‘‘abuse of legal process.’’ 

Attention was called to the fact t 
America is an acknowledged leader 
other fields, such as medicine, busines 
administration, engineering and t!) 
technical arts; why, then, had America 
not made similar progress with a prol 
lem of equally vital interest to societ 
the efficient administration of crimi 
justice? 

Once public opinion had been aroused 
to the growing danger of unchecked 
criminality, all that was necessary 
bring about some form of concerted pu 
lic action in a given community was 
particularly atrocious crime whic! 
caused an overwhelming feeling of po} 
ular resentment. The Chicago Crim 
Commission was the outgrowth of just 
such a situation in 1919. 

The Cleveland Association for Cri: 
nal Justice came into being in a similar 
way a short time later. The organiza 
tion of this association, however, differ: 
in that it was preceded by a most thor 
ough and painstaking survey of 
administration of criminal justice 
Cleveland, which was directed by Dea 
Pound and Felix Frankfurter, of Har- 
vard University. The published report 
of this survey is too well known to need 
comment. 

Baltimore late in 1922 was the next 
city to organize a crime commission 
The creation of the Missouri Association 
for Criminal Justice followed some time 


1 
} 
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later and was the first association organ- 


The complete 
survey made by this association has now 
been published in book form by the Mac- 
millan Company. It is the most thor- 
ough and comprehensive study yet un- 
dertaken on a state-wide plan. 

In the summer of 1925 the National 
Crime Commission was organized and 
proposed to give its major efforts to the 
task of urging states to attack the prob- 
lem of major crimes of violence in an 
intelligent manner and offers its services 
as a clearing house of information for 
the use of state and local commissions. 

At the present time there are already 
in existence nine citizens’ organizations 
(exclusive of the National Crime Com- 
mission) combatting crime. In addition 
seven state legislatures and governors 
have acted to control the increase in 
erime and eleven state bar associations 
have inaugurated advance movements to 
decrease crime. 

Let us then next consider how these 
local erime commissions are organized, 
what they do and what they hope to ac- 
ecomplish. Inasmuch as the Baltimore 
Criminal Justice Commission is more or 
less typical of the local crime commissions 
and since I am naturally more familiar 
with its organization and work, my re- 
marks will deal more particularly with 
this commission. It is first of all an un- 
official organization composed of twenty- 
one of the business, professional and 
civie organizations of Baltimore. It was 
organized by the Board of Trade, fol- 
lowing a particularly atrocious murder, 
perpetrated during a daylight hold-up 
and robbery. This crime aroused and 
shocked Baltimore’s citizenry as no sin- 
gle event before or since that time, with 
the possible exception of the Baltimore 
fire in 1904. The people of Baltimore 
were a unit in demanding the prompt 
capture, speedy trial and conviction of 
the guilty felons. 

The well-organized criminal element 
of the city, faced for the first time with 


ized on a State-wide basis. 


a thoroughly aroused ' an 
tightening its line of defense. Unseru- 
pulous criminal! lawyers, alibi, false aff 
davit and tip-off 
bondsmen and even corrupt members of 
the 
work. 

Several important things happened in 
A earefulls planned 
scheme to thwart the police in the appre- 


men, professional 


police department were hard at 


quick succession. 
hension of the murderers was discovered 
and as a result Baltimore’s most notori- 
criminal! 
conspiracy to obstruct justice and dis 
barred. Certain 
closely identified 
moved. An 
opened and the task of clea 
clogged docket was begun 


ous lawyer was convicted of 
police officials rather 
him were r 
eriminal e 


with 


extra uurt was 


ring a much 
Several pro 
fessional bondsmen were convicted of 
perjury, 
rules regarding the granting of bail wer 
put into effect and rigidly enforced. 

An aroused public in ‘‘taking stock’’ 
of the entire situation decided that 


something was wrong with the adminis- 


following which certain new 


tration of criminal justice in Baltimore. 
It wanted the facts, and looked to the 
newly created Baltimore Criminal Jus 
tice Commission to supply not only the 
facts but the solution to the problem as 
well. First of all the public wanted to 
know just how much serious crime there 
was in the city and how many of 
erimes were being solved by arrest and 


those 


conviction, how many of those arrested 
were dismissed by the police magistrates 
or handled in the juvenile court, how 
many were dismissed by the grand jury 
stetted or nol- 


and the 


or whose eases were 
prossed by the state’s attorney 
number of convictions and acquittals, 
together with the percentage of cases 1 
which probation was granted 
Was not such information 
available and easily 
answer is an emphatic ‘‘No.’’ 
and accurate crime statistics are almost 
non-existent. Only fifteen of the forty- 


eight states make any pretense of secur- 


already 
accessible : Tl e 


Extended 
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ing crime figures. Then, too, where fig- 
ures are obtainable there is no standard- 
ized form of tabulation or terminology. 

In making any study of the crime sit- 
uation in a given community it must be 
remembered that the administration of 
criminal justice is a single operation 
working through a number of agencies. 
The function of the police is to maintain 
order and to apprehend offenders. The 
state’s attorney then takes up the 
thread, unless it has been broken at the 
preliminary hearing or by the grand 
jury. Then the courts and the prisons 
finish the task. Any weak link in the 
chain destroys the effectiveness of the 
whole. It is of no use to study any one 
part of the scheme without relation to 
the whole. 

It is the tendency of each of these 
various agencies to study this process in 
terms only of its own function. Thus 
the police department maintains a set of 
records by which we learn the number of 
arrests made and the disposition of those 
arrested. The grand jury records the 
presentments and indictments. The rec- 
ords of the state’s attorney, police mag- 
istrates and the criminal courts show the 
number of acquittals and convictions 
and the sentences imposed. Then, too, 
the probation department, parole com- 
missioner and prisons all maintain sepa- 
rate record systems. 

It is quite evident that it is of no great 
value to know simply how many people 
are arrested unless we know the propor- 
tion of arrests in relation to the volume 
of crime. Nor is it of any particular 
benefit to know how many people are 
econvieted without knowing the relation 
which the number of convictions bears 
to the number of arrests and the extent 
of crime. It was found necessary, there- 
fore, not only to coordinate all these ex- 
isting records but also to go back to orig- 
inal sources for other facts and informa- 
tion. 

After all these facts are secured, 
properly assembled and coordinated it is 
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possible to see wherein the machin 
whole is failing properly to fu 
This in turn inevitably leads to . 
specialized studies of some part 
phase of the administration of er 
justice, as, for example, probati 
parole, police methods, use of the stet 
nol pross by the state’s attorne, 
security of bail bonds and an ex 
tion of our criminal laws and proc 
The next step, once we understand t 
immediate problem, is to keep aliv 
sustain public interest, realizing t! 
is impossible to proceed with a pro! 
faster than public opinion will per: 
It is frequently necessary to hav 


1 
thy 


overwhelming mass of facts and thro 
those facts mold, direct and chang: 
lie opinion by overcoming many ag 


beliefs and prejudices. Nor is 
] 


aroused public opinion of itself suf 


cient. Organized action is also n 
sary. Thus in its final analysis it 
comes a question of organized pul 
interest versus organized crime. 

It is vitally important for a com 
sion to distinguish between the impart 
gathering of facts and a mere hunt 
**probe’’ for official wrong-doing. T 
work should be done in an impart 
even-tempered way. A _  commiss 
should be neither ‘‘hard boiled’’ 


sentimental but practical and scienti! 


Its work should at no time assum: 
nature of a ‘‘probe’’ or ‘‘exposé’’ 
should be a practical painstaking stu 
of the entire situation. Every fel 


ease should be earefully follow 


through from the time of the origi: 
report of the crime until the final dis] 
sition of the case. 

The mere fact that officials know t! 
each case is being carefully followed |! 


in itself a most stimulating effect. T! 


periodical publication of all the f 
showing the record of each of the vari 
agencies engaged in the administrat 
of criminal justice tends to create a ¢ 


petitive spirit and almost invariab! 
results in improvement. It is likewis 
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nossible for a commission to bring about 
. better public understanding and ap- 
preciation of the work and handicaps of 
a particular agency charged with the 
administration of criminal justice. 
‘‘Even if we hasten the process of 
criminal justice and make our machinery 
more efficient will this actually reduce 
erime?’’ say the more cynical. ‘‘ Are we 
not still ignoring the real causes of crime 
and approaching the question from the 
wrong angle?’’ The answer is that an 
intelligent and efficient administration 
of criminal justice does actually reduce 
erime. In explaining just why it does 
reduce crime let us pause for a moment 
to consider some of the many theories 
regarding crime. Originally crime was 
thought to be the result of innate de- 
pravity and the possession of the devil. 
Later the theory was advanced and is 
still maintained by many, that criminals 
are a born type, the result of an atavism 
or throw-back to savagery, and hence are 
not responsible for their acts. At or 
about the same time this theory was ad- 
vanced another school of thought main- 
tained that crime was due largely to 
imitation. The battle between the dif- 
fering groups waxed warm. Some time 
later a scientific investigation was made 
of a large group of inmates in penal in- 
stitutions in England to determine 
whether or not there was actually a born 
criminal type which could be recognized 
by definite physical stigmata. The re- 
sults showed no real variance between 
inmates of penal institutions and the stu- 
dents of a great English university. In 
fact there was found to be as much 
variance between the inmates of differ- 
ent penal institutions as between the 
students of two different colleges. Thus 
another theory was shattered by facts. 
Unfortunately, however, those making 
this study fell into the all too prevalent 
habit of theorizing, by announcing the 
belief that all criminals were mentally 
sub-normal. This belief caught the popu- 
lar faney and is widely accepted and be- 


lieved to-day. Its absolute plausibility 


accounts no doubt for its so general ac 
ceptance. 

The lack of scientific knowledge of the 
norm of intelligence made a real test o 
the soundness of this theory impossible 


until! the World War that 


creat numbers of men were given intel- 


; 


It was not 


intelligence 
The 


average of intelligence was found to be 


ligence tests and the norm of 
thus more accurately determined 


much lower than was originally supposed 
and when our convict population was ex 
amined it was found that they received a 
higher mental rating than did the draft 
army of the United States, which was 
fairly typical of our mass population 
In this connection it borne in 
mind that the convicts found in institu- 
tions represent the lower mental type of 
criminals, the fre- 
quently escape detection; hence the com- 


must be 


since more astute 
parison would seem more than fair to 
the mass population. It is interesting 
to note that, the 
criminals received a higher mental rat- 
ing than did the guards in the institu- 
which the were 


generally speaking, 


tions in examinations 
made. 

Therefore, since crime is not due to in- 
nate depravity and inasmuch as the Lom 
brosian theory of a born criminal type 
has been pretty generally exploded and 
the sub-normality of criminals proven 
false, 


as potential criminals go 


it would seem that actual as well 
through the 
mental the average 
citizen. This being true they consider 
the chances of success or failure of an 
man 


Same processes as 


undertaking just as the average 


does. Since the chances of succeeding in 
a iegitimate 
speaking, less than in a criminal under- 


business are, generally 
taking, is it any wonder that those in- 
dividuals unhampered by character or 
should 
its greater financial returns 


conscience choose a career of 
erime with 
and fewer chances of failure? 

But by the same method of reasoning, 


when apprehension becomes more cer- 
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tain, trial more prompt, conviction of 
the guilty swift and sure and punish- 
ment adequate, professional criminals 


are brought to realize that the game isn’t 
worth the candle. 
is like any other business when you take 
the profit out of it it collapses. 

The Baltimore Criminal Justice Com- 
mission is one of the local crime commis- 
sions which has been a vital factor in 
doing just those things as far as Balti- 
Whereas sev- 


Crime as a business 


more City is concerned. 
eral years ago only one reported crime 
in every five or six was followed by ar- 
rest now arrests take place in one of 
every two reported crimes. are 
tried with a degree of promptness un- 
paralleled in the United States as far as 
any known records show, as 92 per cent. 
of the cases tried are tried within three 
weeks of the date of arrest. Probation, 
which had been rather indiscriminately 
granted without preliminary investiga- 
tion and with little, if any, real ‘‘ follow 
up’’ work, was reduced to proportions 
within which it could be more properly 
handled. This action followed the issu- 
ance of a report on the subject in which 
the effects of probation during one year 
were carefully studied and the results 
tabulated. The results were undoubt- 
edly disturbing to the complacencies of 
those who felt content to rest with the 
formulation of theories. Probation in 
fact was found to be far different from 
probation in theory, but it is only 
through a full and complete gathering 
and assembly of the facts that a way of 
betterment is to be found. 

It is unquestionably true that existing 
law is failing to meet new conditions. 
It has been often said that ‘‘legal pre- 
cepts and processes devised and shaped 
for pioneer, rural and agricultural so- 
ciety of the nineteenth century are fail- 
ing to meet the new requirements of 
present-day America, which is predomi- 
nantly urban and industrial. The result 
is growing confusion and uncertainty.’’ 
England modernized her legal precepts 


Cases 
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and processes more than fifty y 
after 
wide surveys by commissions of « 

legal scholars. America, however 

tinues tenaciously to cling to t st 
forms of procedure long after th: 
try from whom she borrowed tl 

discarded them. 

In this respect crime commissi 
be of tremendous help, and in Balt 
for example, the Baltimore Criminal] |] g 
tice Commission brought about the a 
tion of the antiquated fee system i: 
state’s attorney’s office and had set 1 
its stead the modern 
The changing of Maryland’s constit 
was necessary in order to do this, 
those of you who have ever attempt: 
change the constitution of any st 
know just how difficult a task this \ 
Here again the gathering, 
and presenting of facts was the n 
by which this change in Maryland’s 
ganic law was accomplished. 

To summarize, therefore, local er 


commissions came into being becaus: 
an p! 





a succession of exhaustive 7 


budget Sysl 


assem! 


a growing public demand for 
proved administration of criminal 
tice. Their purpose is to reduce 
by making the machinery for the 
ministration of criminal justice mors 
cient. This is accomplished by know 
and interpreting the facts to the pul 
by organizing and keeping alive pu! 
interest to the end that public actior 
secured. 

This movement is in its infaney. That In 
its growth may be healthy and al 
proper lines is of the utmost importan 
It is profoundly encouraging to kr ca 
therefore, that the Harvard Law Se! 
has worked out a plan broadly natio1 
in its scope, for the purpose of assistil 
more largely and more directly in ov: 
coming the many serious difficulties 1 
hampering the administration of justic’ 
and the conduct of business in this cout di 
try. Briefly its aims are: of 

(1) To apply in the field of law t! ja 
modern method of continuous scient ag 
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investigation which has proved of such 
practical value in medicine, in business 


administration and in the technical arts 

(2) To enable trained men of out- 
standing ability to carry on this impor- 
tant work for the general good under 
the necessary conditions of permanence 
and impartiality. 

3) To supply the trained assistants 
who will be needed by the major investi- 


gators. 


library more serviceal 
and students. 
.) To make the 
tion available, 
through publication 
6) To maintain the highe 
of professional training for | 
Such movements as this pe 


to future accomplishments 


STAGES OF EVOLUTION AND RELATION 
TO CRIME 


By Professor LANCASTER D. BURLING 


VASSAR 


THe relation between environment 
and eriminal tendencies has had many 
exponents and they have had an easy 
task. Somewhat more difficult, however, 
has been the problem of those who have 
followed Lombroso in appealing to the 
predisposing tendencies of hereditary 
physical traits. We discuss the one and 
recognize it in our criminal system be- 
cause we understand it, because science 
tells us how it works, because it can be 
remedied. Heredity, on the other hand, 
we do not understand. Science speaks 
with certain voice only so far as bodily 
form and characteristics are concerned. 
Always there are exceptions, and these 
increase in number as the objects of our 
study progress upward in the scale that 
has genius at the top. Let us see if we 
ean find in evolution a basis additional 
to those already given by environment 
and heredity for the science of crim- 
inology. 

For this purpose intelligence tests 
seem to offer a valuable starting point. 
Such tests, founded upon insufficient 
data and carelessly applied by persons 
of varying ability to the inmates of our 
jails and reformatories, led a few years 
ago to the publication of such statements 


COLLEGE 


our eriminals 
that ior the 


as that half or more of 
were feeble-minded and 
majority of these it 
More mature and based on more inclu 
later 
comparative character gave different and 
results. For 
thirty-three hundred inmates of Le: 
found to 
higher than ninety-four thousand mem 


was lh reditary 


sive data. intelligence tests of a 


surprising example, thi 


ven 
worth were score 


slightly 
bers of the white draft Statisties now 
(Curti) that 15 to 30 
a mental 


seem to indicate 
of our criminals have 
But, the 
mental age of large sections of the draft 
thirteen, and the 
were included. So 
per 
centages of feeble-minded among crim 


per cent 


age of eleven or less. average 


was only obviously 
feebl 


close a corresponds nee between the 


minded not 


nals and in the adult population of the 
lead 
to the obvious conclusions that the erimi 
nal is little different than his unlabeled 
brother and that 20 

adult population of our country is feeb 


country as a whole would seem to 


4 


per eent ot re 
minded. These conclusions various peo 
ple, Curti among them, have been un 


willing to accept. I should like for a 
while to look with you at the proposi 


tions implied by these facts and by many 
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other things in the world around us if 
we make the necessary correlations and 
draw the conclusions to which they 
point and then to try to apply the knowl- 
edge so obtained. Let us do this under 
the headings: 
(1) All men are born unequal; 
(2) This inherent inequality makes good and 
evil entirely relative terms; 

(3) We now recognize this inequality in our 
criminal system, but more or less un- 
consciously ; 

(4) How can our criminals, unequal by na- 
ture, be graded; 

(5) How should our criminals, unequal by 
nature, be treated; 

(6) How can intellectual and moral superi- 
ority or inferiority be recognized with- 


out sacrificing the democratic prin- 
ciple? 
(1) All men are born wunequal— 


equality being as accidental, shall we 
say, as twins. In other words, the effects 
of environment, which loom so large in 
our criminology, and the hereditary in- 
equalities to which Lombroso appealed 
are superficial compared to the more 
fundamental inequalities of soul growth 
which are the natural result of the evo- 
lutionary process. We do not discuss 
these inequalities of soul age because we 
have never considered the subject, be- 
eause we have been taught to believe that 
there is no such thing, because science 
says very little about it, because it seems 
irremediable. Yet we have always rec- 
ognized that a genius in music or in art 
was so born. It displays itself too early 
to be environmental and too eapriciously 
to be hereditary. Travelling far from 
the beaten track in central Africa I have 
found among the natives of a little vil- 
lage the one destined by only a slight 
stretch of the imagination to become the 
genius of a later day. He had fashioned 
a musical instrument finer than, and 
differing entirely from, the tom-toms of 
the rest and carried it around with him 
wherever he went. As there are all 
grades of musical talent among ourselves 
is it not a logical inference that it would 
be possible to find persons occupying all 
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between the African 
that Debussy himself 


the 
Debussy ; 


steps 


have progressed along such a ladd 


And if in music, and in art and 


poetry, why not also in intellectualit 


in character ? 

Let us search for the evidence o 
herent human inequalities in our 
experiences, in such common every 
facts as I have mentioned and in 
facts as these: 

(a) The fact of boy and girl prodigies 

(b) The educat 


system, of 


recognition, by our 

superior types and 

accommodation, for example, 

‘‘opportunity rooms’ 
teachers in the case of the 
children of California, and by 
courses and independent and adva 
work 
courses in our colleges. 

(c) The recognition of inferior types ir 
public school system and the apy 


ment of psychologists to care 
them. 
(d) The emphasis placed by educat 


psychologists upon ‘‘ individual 
ferences. ’’ 

(e) The failure of many grown peop! 

profit at all by the teaching giv 
the schools for adult illiterates. 

(f) The recognition of the moron and 
semi-moron as identifiable memb« 
our civilization—people who can 


trate an ad, play the traps, do 


supplementary to the regu 


with separat 


one of a score of things, and can 1 


write a sensible letter. 
why not quadri- or 
Nature can not 


morons, 
morons, etc. 


segregated the particular types of 
which child 
recapitulate at the ages of elever 


tellectual capacity 
fourteen. 


(2 


mentality which might be expect 
a child of thirteen. 


with such an average, to 


must have been present. And 


already stated, the draft did not 


clude the obviously low. 


(h) The fact that punishment, even extrem 


does not deter. 


(g) The discovery that large sections of 
draft possessed, on the average, 


Without pla 
too much credence in the exactnes 
such figures it is nevertheless poss 
appre 
the low figures that will be requ 
to balance the superior figures t 
’ 


And if ser 


+ 




















le t 








The different stages represented by the 
person who commits suddenly a crime 
for which there appears to be no ante- 
cedent in the life of the individual and 
the person who plans a crime. We 
shall return to this. 

;) The fact that many criminals feel no 

remorse for what they have done; the 

fact that others do. 

) The fact that writers, attempting the 

classification of humanity into groups, 

have frequently been successful in 
proving for the members of each group 
reactions which are characteristic. 

Such, for example, is the classification 

and relationships proposed by R. 

Bennett Bean in the paper on 

‘‘Human types in relation to medi- 

cine’’ announced for this very after- 

noon before one of the other sections. 


- 


Many other indications of these in- 
herent inequalities will occur to you, 
and each of the lines of thought listed 
could be pursued at length. But is this 
necessary? Men seem definitely to be 
unequal; are we not ready to accept as 
a working hypothesis the idea that this 
inequality may be a variable dependent 
upon the number of times we have tried 
this experiment of living? We all dif- 
fer, the one from the other, as do the 
older and younger children in a family, 
shall we say, but are personally responsi- 
ble for the inequalities which character- 
ize ourselves and our surroundings in the 
life which we are now living. To select 
one only of the illustrations already 
listed, does it not seem as if there could 
be no better proof that men are on vari- 
ous steps of a ladder of evolution and 
that many criminals are on very low 
steps, than the fact that punishment 
does not deter? The mere thought that 
an act might be seen or found out would 
be a sufficient deterrent for many; for 
others the inhibition would be internal. 
Are there not two classes, those whom 
punishment would deter (those farther 
along on evolution’s pathway) and those 
whom it would not (the child souls) ; 


| and since both of these are included in 
» the classes from which our statistics are 
} derived may not the resulting conflict in 
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the data be the reason for argument with 
) 


men like Lawes and Osborne ? 
In the world given to us by science, a 


world in which law and order prevails, 
in which every cause has an effect, every 
effect a preceding cause, a world in 
which energy is conserved and evolution 
is the keynote, would it not be surpris- 
ing if there were present elements so 
arbitrary, so unrelated, so wasteful, so 
unevolutionary as that men and women 
have been cast without predisposing 
causes of their own manufacture into a 
particular niche of a world wherein 
there are all gradations from luxury to 
want, from refinement to coarseness; 
into a particular body when the range of 
choice lay anywhere between the perfect 
and the crippled or diseased; and have 
been arbitrarily endowed with minds of 
a certain type when there could have 
been chosen for them mental abilities 
ranging from _ feeble-mindedness to 
genius? And. are we to believe that the 
same nature which has spent several 
hundred million years in the painstaking 
evolution of everything from atoms to 
man’s body should dispense with this 
process in preparing souls, or that shi 
should attempt to crowd within the life 
time of each body the evolution of its 
soul? May there not be a certain r 
capitulation in the ease of the soul and 
may not we, fairly able to evaluate the 
place in 


rapid changes which take t] 
development of our bodily form, be fail 
ing to recognize as recapitulation the 
various steps in the adaptation of an old 


tion whiel 


soul to a new body, an adapt: 


The 


progressive in its nature, simulates 
original evolutionary process to som 
extent and is mistaken for it? 

Now, are we not recognizing in our 
criminal system the fact of inequalities 
in mental capacity and character, for 
that is a part of what I mean by soul 
age? By all means, even if uncon- 
these 


since inequalities 


sciously, but 


enter that system when responsible for 
an act which comes within the criminal 


















code let us first discuss the inequalities 
of human beings in the moral field. 

(2) This inherent imequality makes 
good and evil entirely relative terms. 
In ancient India a high caste man was 
allowed to go or given only nominal 
punishment in cases where the penalty 
to a low caste man was severe (Rajago- 
palan). Up to the nineteenth century 
Europe made exceptions in the case of 
the educated, the clergy, the peerage. 
In the world of to-day where our crimi- 
nal laws crystallize a code representing 
the changing morality of the articulate 
portions of the citizenship, somewhere 
therefore about halfway between the top 
and the bottom, there are people at the 
bottom for whom the laws should be 
changed, people at the top who are above 
all laws. It should not be necessary to 
state that I do not refer to the class 
which frequently escapes apprehension 
or punishment, either because its opera- 
tions are not defined as stealing, for ex- 
ample, or because it is able to build up 
a workable defense, but to those who 
would plead guilty if they had even 
thought of doing that of which they were 
accused. 

Have you ever been in the Texas 
**panhandle,’’ ‘‘out west’’ where ‘‘cow- 
boys’’ go down to a domino parlor to 
spend the evening? Forbidden by law 
to play pool because of a custom which 
usually asks the loser to pay for the 
game, and is therefore gambling, they 
play dominoes in a hall where all games 
must be paid for in advance, before win- 
ner or loser is determined, and then 
match fifty-cent pieces to see who pays 
for the dinner in a restaurant. There I 
have seen them match coins at a rate 
which made each chance failure cost the 
loser as much per second or two as he 
might have lost in a whole game of pool. 
Perhaps pool is too slow! My point is 
that if playing pool (or dominoes) is 
perfectly proper for those of us who are 
at a certain stage of evolution, it is more 
commendable (right) for those who are 
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below us and might be doing wors 
less commendable (wrong) for t] 





are above us and know better w 
spending their time. In other v 
on step 99 of the evolutionary | 

B on step 101 ean both move to ste; 
but for A it is a step in adv 


commendable, good; for B it is ky 
backward, evil. Then whether an act he 
evil or not depends upon the persor D 
does it. Of course, but our real os 
of the fact should speed up our ef 
in the direction of individual punis di 
ment. pt 
Let me illustrate further, ine: : st 
the range between our actors fr 
nominal one separating pool-playi: } 
non-pool-playing people to on er 
the gap is very large. For a sta ol 
man to take food is—which? Fo el 


nation that does not provide « ¢c 
money to buy the products of its i 
try and seeks elsewhere for buyers 
if a theater seating three thous W 
should print only fifteen hundred t 


—Douglas) to send shoddy to nat i. 
one of its colonies is—which? | pi 
seen a man who was in one of th« th 
posts of empire’’ sell a piece of st " 
filled calico to a native for $3.00 Ps 
enter $1.50 in the book of a com; a 
which declares large yearly divider = 


The native received the $3.00 for | 
oil, and for this payment there was t 
same kind of bookkeeping, so f 


agent’s profit was concerned. The agen! . 
the company, the stockholders ar fe 
gaged in a business enterprise w! 

called ‘‘earrying the flag,’’ ‘‘ develo ‘ 
the backward races,’’ ete. We do! . 
therefore characterize all stealing “ 
stealing; and many other illustration: I 
will occur to you. But we are interest a 
not so mucn in the crime itself as in t ta 
criminal. He must be on some one s' 
of the previous illustration and his ! t 


sponsibility varies with that posit 
If he steps downward, from how 
high, he does wrong; if he lives up t 
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light he has and steps upward, from how- 
ever low, he does right. 
It is a long time since we hanged a 


man for stealing a shilling. The wit- 
nesses of such an execution could not 
have thought the ‘‘criminal’’ to be a 
species by himself. Each must have 
known why that particular man was 
being hanged. But are we improving? 
Do we protest? Do we not separate our- 
selves from the criminal, and are not 
those of us who are soiled with the same 
dirt the hardest on him? It was the 
people who had sinned who had the 
stones in their hands. We must realize 
with Sir Basil Thompson, of Seotland 
Yard, that ‘‘the murderer is rarely a 
criminal by nature . . . he is just you 
or I.’’ If you and I are at different lev- 
els on an evolutionary ladder so are the 
criminals. Those who are below us 
stand where we have stood; those whom 
we are above will some day stand where 
we are now. Every person, without ex- 
ception, is treading his own path; and 
every path across a swamp is a right 
path if it arrives at the other side. On 
this path we all make errors. These may 
warrant our segregation from other 
people, but they may not be evil at all; 
indeed they are not if we are doing only 
that which is to be expected of one at 
our stage of evolution. Men credit us 
with vices, but the ‘‘vices of men become 
steps in the ladder, one by one, as they 
are surmounted.’’ To each of us, ‘‘crim- 
inal’’ or not, will come success; ‘‘the 
only possible failure is to cease trying.’’ 

(3) We now recognize this inequality 
in our criminal system, but more or less 
unconsciously. I have added the word 
‘““uneonsciously’’ to the heading because 
I do not see a basie or conscious recog- 
nition of the principle of soul inequality 
in features which make it possible for 
you to ask me questions such as the 
following : 


(a) Do we not recognize the mistake of hav- 
ing the same punishment for the same 
erime committed by different people; 
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oy Kk s)? 
I H tt 1 = 4 
tl 1 (ar " 
s! ent syst t 
t \ t is ‘ I 
é i Dv the way 
wl it a s ? 

How al t way S 
eX t t ~ 1 
re g jurors? 

1) Is it t shown in t th of t 
= 7 
pri pi that all ( } t 
should be e t that w might 
as W | sh a am + } , 
setter, a range c rs being a 
jersey, a jungle fowl for not being a 


silver wy andotte? 


still another instar 
(f) And the frequent petitions f 
how about them? 


What about the distinct 


between first offenders and the ‘‘ hard 
ened criminal’’? l this ] 

with a question: Why is it that tl 
favorable conditions at England ’s 
farm prison on the Isle of Wight 


act so quickly on the 
who are sent there? 


(h) Have not Boehmer and Kret 
blazed the way with their clas 
tion of criminals into asthenic, athletic 
and pycnic? And may we recall 
gain the fact of the various classifi 
cations of humanity in general which 


Bean reviews in his paper on ‘‘ Human 


Types in Relation to Med ne’’? 


To all these I answer: Exactly. We 
do have social efforts aimed at the r 
moval of those causes which tend to 
retard soul growth or to cripple its ex 
pression. We have a penal system which 
is so conducted that soul age sometimes 
enters the reckoning. We have many 
thinkers who realize the presence of the 
inequalities we are attempting to ex 
plain. My belief in the originality of 
my ideas has always seemed to vary in 
versely with the extent of my informa- 
tion and I should not be surprised to be 
told that I am merely calling out 
‘*Left,’’ ‘‘Left,’’ beside a column that 
has already been placed in motion. In 
deed I offer you nothing new; I am 
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merely using facts already known to you 
somewhat as a painter uses paints. As 
I see it, humanity is being constrained 
to follow a path which does coincide in 
large measure with realities. It is 
always thus. I plead for the acceptance, 
the valuation of these realities, and the 
development of a criminal system inten- 
tionally based upon them and applied to 
all who come within its field of action 
rather than that these things should hap- 
pen by accident; a system that knows 
the differences and likenesses between 
the idiot, the imbecile, the lunatic, the 
moron and the feeble-minded; a system 
that appreciates the inequalities of men- 
tal and moral stature and recognizes 
them in the making and administration 
of its laws and in its social reform 
activities. 

(4) How can our criminals, unequal 
by nature, be graded? The gradual 
evolution of the intelligence test method 
is making it increasingly helpful, if 
wisely used, and such tests may well be 
the basis of a preliminary sorting out of 
the men even before they come within 
the operation of such methods as those 
oi the Mutual Welfare League. The 
necessity that all prisoners shall be so 
treated and so graded is the essential 
thing. I offer, however, for the consid- 
eration of those among you who can 
apply it, the fact that a lunatic, hypno- 
tized, becomes intelligent, able to reason, 
and the possessor of a keen memory; the 
fact that a man, unlettered by circum- 
stances, will, in trance condition, read 
Greek fluently, will play a complicated 
game to which he is a stranger, or will 
understand and answer in a language 
unknown to him in his waking state. 

(5) How should our criminals, un- 
equal by nature, be treated? Mr. 
Rajagopalan, in his ‘‘ Growth of Civiliza- 
tion,’’ points out the fact that where one 
nation is ruled by another there tends to 
develop in the ruled a half easte group 
‘‘with power derived from the rulers but 
with none of their culture and nobility, 
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a class looked down upon alike 
rulers and the subject race and s 
the worst features of both.’’ Ri 
that brutality reacts more se 
upon the one who devises it and 

it than upun the one whom we usu 
regard as the victim, I view with 
concern the growing army of polic 
detectives, the army of officers in 
penal institutions. Run by a staff \ g 
is being schooled in brutality, our n 
too many of them, are graduati) 

stream of students schooled in crim: 

in nothing else. Our asylums ar 

coming hospitals; our penal institut al 





should be universities for the cultur s 
and vocational training of the 

lectual, trade schools for the moro be 
granting diplomas and union ecards 1] 
them should be a field for the keenest di 


our professors and to them some oi 
best of our professors will gradually 
attracted. 

What shall be the first steps in this ex 
emancipation? Remove our prison 
tems from polities, abolish from them 
idea of punishment—that of capil u 
punishment in particular, establish si al 
government, let the men earn their o 
way and support their families, or W 
enough to have families, while they or 
in prison on an indeterminate sente: a 
prepare them for graduation into ci 
life as quickly as possible, and look aft 


them after they are graduated. sa 
Such a program is self-evident; s th 
steps are being taken; they have to tr 
taken very gradually. But I drean u 
the time when the life lived by the gr: 0 
uate of Sing Sing or Leavenworth, 
i 


example, shall make their diplomas \ 
uable, a time when a sentence to suc! P 


place will be a real opportunity, a t al 
when criminals incurably dangerous & 
society will become fewer and fewer cI 
time when for the others the only at 
grace will be failure to so cooperate 1 ¥ 
graduation will be possible. The officials m 


and the instructional staff of such jails \] 
will look for the sources of their af 














failure when a man is sent back for a 


second term. This will not apply to the 
neurably dangerous, for they will never 
| been released irrespective of the 
time which they have spent in the insti- 
ution. 

But let us go deeper. Let us recog- 
nize that the acts for which men and 
women surrender their 
going about freely, any acts for that 
matter, are the final chapters in a cause 
and effect sequence. The law has for a 
long time recognized the difference be- 
tween an act done without thinking and 
an act planned or premeditated. This 
is right. Our failure is the requirement, 
for conviction, that the act shall have 
been completed. If my information is 
up to date Scotland recognizes as mur- 
der an attempt which would have been 
murder if death had ensued; France 
makes a similar recognition in the case 
of attacks upon public officials; Japan 
exacts the death penalty for executing 
or contriving. 

t will occur to you that an apparently 
unpremeditated rash act must have had, 
during the soul growth of the particular 
individual, an antecedent mental history 
which is represented in the present life, 
or at the moment of commission, only by 
a predisposition, and that determinism 
is, therefore, not negatived by our 
hypothesis. As some one must have 
said: What we were we do, what we 
think we are. The act represents the 
fruit of a previous flower; the thought 
the flower of a fruit that may ripen. 
Our criminal code pays too much atten- 
tion to the former (the finished) and too 
little to the latter (the changeable, the 
preventable). To the educational jails 
already described should be sent not 
only those who succeed in committing 
criminal acts, but all those who plan or 
attempt them. We can thus take a step 
which may stop the criminal sequence of 
meditated (mental) cause and final 
(physical) effect before it does any dam- 
age on the physical plane and before it 
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priv ilege of 





visibly ects ¢ ers | , . , 
we have outlined there is added the im 
partial appli ition to all, ri and poo! 


influential and uninfluential, of a erin 


nal code based on the inequality of mat 
and the criminality of attempted as well 
as accomplished crime our jails, our 
reformatories, will contain an increasing 
percentage of individuals with a larg 


I @, and therefore amenable to an edu 


the cuilt of those who 
attention to pistols as 
weapons by pasting paper over the ex 
tended hand of a man before whom a1 
other is falling dead Impossible, al 
surd, but true. Our movies depict, 
before people who live out every det 
of the action, express or implied, acts for 
which our criminal eode prescribes 
alties; and in cases where the film is not 
allowed to go this far it shows everyt 
but the actual act. Our novels do th 
same; our papers spread before a thou 
sand the intimate details of the solution 
found by some one for the very prob 
lems that are confronting them 
ourselves responsible for the creation of 
this additional predisposing thought 

(6) How can intellectual and moral 
superiority or inferiority be recognized 
without sac rif ing the democratic prin 
ciple ? We are endeavori ” to run oul 
country on the proposition that all men 
are equal. We have popular referen 
dums, for example, one man one vote, 
on such questions as (a) permitting an 
increase in the stock of corporations by 
a two thirds instead of a majority vot 
of the stockholders and doing aw: V witl 
the necessity for a sixty-day notice of 


such a meeting, (b) exempting secon 
dary schools from taxation, (¢) taxing 
short line steam railroads, (d) tax ex 
emption for veterans, {e) restricting the 
manutacture of oleomargarine. Ther 
were ten other measures and more than 
twenty constitutional amendments in 


} 


this particular referendum.) gut the 
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Declaration of Independence merely 
affirmed certainty that all men were 
created equal, and a long line of think- 
ers has stressed the effect of heredity 
and environment in introducing ine- 
qualities. If to these we add the more 
fundamental inequalities described in 
this paper democracy bids fair to become 
the absurdity that it is logically if we 
look upon it as the final goal. For the 
purposes of this paper it will be sufficient 
to realize that if all men were created 
equal they were probably so created at 
different times and that they are now 
equal only in the opportunity that is 
given to them to grow and to progress 
upward on the path toward perfection. 
For this creation took place a long time 
ago, and the earned advantages and 
deserved disadvantages of environment 
and heredity through the ages, as well 
as in the present, have insured the pres- 
ence amongst us of souls at all stages of 
the journey. What solution democracy 
will find for itself when it realizes the 
essential inequality of man is difficult to 
predict. The world has found little 
fault with monarchy or aristocracy or 
even oligarchy until they became para- 
sitic. Shall our democracy become s» 
parasitic that it must give way, and if so 
to what: monarchy, benevolent autoc- 
racy, communism, despotism, socialism ? 
Or shall we try a modified democracy 
based on a classified electorate and run 
by people who hold office by right of 
mental and moral stature—a common- 
wealth in which the strong have duties, 
the weak rights (Besant)? I do not 
know. 

Just as there is ever an antecedent 
mental process for every act so is the 
idealistic program of the 1925 Interna- 
tional Prison Conference, for example, 
an indication of what shall be. So also 
is our symposium, particularly when it 
speaks of the future, an augury for that 
future, and, what is far more important, 
necessary if that future is to be. The 
smallness of our room, the fewness of 
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our numbers, matters not at all. <A 
itor to our planet some score mil! 
years ago, as some one has said, 
have found the air, the land and t 
well peopled, and dominated by rept 
of almost inconceivable variety and 
Evolution would have appeared . 
plete, the earth to have no room for a: 
thing else. Yet the man of vision w 
have seen, hiding in the trees, a 
small insectivorous animals and ¢ 
have prophesied that they should 
rise to mammals and to man. | 
great hopes for the future. Is it 
much to hope that you who have 
trained in the field of criminology 
understand it will attempt to proy 
disprove or at least to find out whet 
or not there is anything of value in 
working hypothesis of a_ student 
evolution. 


SUMMARY 

Endeavoring to find an evolutiona: 
basis for a newer criminology I 
become convinced of the reasonable 
of the view that all men are born 
equal, mentally and morally, and point 
out (a) some of the features in our 
ilization which corroborate such a vie 
and the changes which it introduces int 
our ideas of good and evil; (b) the | 
that criminals usually appear to repr 
sent a fair cross section of society, : 
that we all differ in soul growth, that \ 
are all on different steps of a ladder 
evolution which reaches from the bott 
to the top with opportunity for all 
travel upward to the end; (c) that var 
ing grades of intellectual capacity a1 
moral appreciation have not been 
tuitously bestowed, and that such a d 
terministic view based upon an ev 
tionary process stretching through 
ages is the only one consistent with 
world of law and order in which nothing 
is but in which everything is becoming 
I acknowledge that, due to my lack 0! 
knowledge, I may be retelling an old 
story, and that I am merely using facts 
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nilhor 


would 








with whieh you are all familiar, the only 
element of novelty in the paper being the 


eonelusions which it reaches. I acknow]- 
edge the presence in our criminal system 
§ the recognition of a fundamental in- 
equality in mankind, but point out its 
probably unconscious character and 
plead for its real acceptance as a work- 
ing hypothesis, introducible into our 
criminal code, our penal system, our 
social reform activities. I suggest (a) 
the possibility of using the psychological 
methods of hypnosis in determining the 
soul age of those members of society who 
are illiterate by circumstance instead of 
by nature; (b) the gradual conversion 
f our jails into universities and trade 
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schools to which some of the best of our 
professors will come, and the building 
up of a tradition that shall make wilful 
failure to graduate and get a diploma 
a real disgrace; (c) the recognition in 
our criminal code of the necessary con- 
nection between previous thought and 
subsequent action and the necessity for 
terminating this sequence before it has 
an effect in the physical world by send 
ing to our jail-universities those who 
plan or attempt crime; (d) our own 
responsibility for a large part of this 
predisposing thought. Finally I discuss 
briefly the bearing upon our democratic 
experiment of the fact of intellectual 
and moral superiority and inferiority. 


IMMIGRATION LAW ENFORCEMENT 


By Professor DONALD YOUNG 


WHARTON SCHOOL, UNIVERSITY OF PENNSYLVANIA 


EFFICIENT enforcement of the present 
immigration laws of the United States 
is impossible. This is true in spite of 
the fact that public opinion is convinced 
of the need for rigid immigration re- 
striction and deportation legislation. 
Ordinarily it is an easy matter to secure 
a reasonably strict enforcement of legis- 
lation which is so fully in accord with 
popular sentiment as our immigration 
laws seem to be. Where dissenting 
voices are so loud and so frequent as 
they are in opposition to the Volstead 
Act common disregard for the law is to 
be expected. The immigrant problem, 
however, appears to be different in that 
the law is popularly approved yet not 
enforced. 

This non-enforcement is in large mea- 
sure due to exceptional circumstances 
found in the United States rather than 
to neglect or inefficiency on the part of 
the Immigration Service. While it is 
not within the province of this paper to 
comment on that service it seems proper 
to say that the immigration officials have 


done their work remarkably well when 
their financial, geographical, legal and 
other handicaps are considered. These 
handicaps will become apparent as our 
discussion proceeds. 

The most obvious problems of enforce- 
ment of any set of immigration laws in 
the United States should be mentioned 
but require no discussion. They are as 
follows : 

(] The thousands of miles of United 
States boundaries, varying in character 
from swampy seacoast to arid desert 
wastes. 

(2) The opportunities for the main 
tenance of a high standard of living in 
the United States which naturally at- 
tract multitudes from foreign congested 
areas. 

(3) The millions of aliens already in 
the United States who by their presence 
make it difficult to apprehend the illegal 
foreign resident. 

(4) The immense areas of our cities 
and country districts which afford secur- 
ity to hunted aliens. 
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(5) The necessity for the United 
States to do the pioneer work in the field 
of immigration legislation. No other 
eountry has had our problems, though 
many of the newer lands, such as Aus- 
tralia, Argentine, Brazil, Canada and 
South Africa, are beginning to meet 
them on a smaller scale. They have the 
advantage, however, of being able to 
look to our experiments for advice on 
what and what not to do. 

Such handicaps as these are no one’s 
fault and can not be avoided. <An ex- 
amination of the legislation itself, how- 
ever, may show defects or omissions in 
some measure avoidable. We shall be- 
gin our examination by an analysis of 
the admissibility requirements estab- 
lished by Congress for prospective im- 
migrants. 

Prospective immigrants are considered 
undesirable because of their (a) race or 
nationality, (b) individual defects of 
mind or body, (¢) personal ideals and 
conduct, and (d) because of unfavorable 
economic or social conditions in the 
United States. Resident aliens may also 
be deported for reasons of the first three 
types mentioned. It may be that a share 
of the enforcement difficulties encoun- 
tered by our immigration officials lies in 
the nature of the undesirability tests 
legally provided. 

From the most ancient recorded times 
it has been good form to judge the merits 
of an individual by the color of his skin, 
the shape of his nose, the clothes he 
wears or even the language he speaks. 
Foreign characteristics, cultural or bio- 
logical, apparently significant or ob- 
viously unimportant, have been sufficient 
to classify a man as necessarily inferior. 
‘*Barbarian’’ and ‘‘gentile’’ were rarely 
intended as terms of praise. This state 
of mind is as common to-day as ever. 
Certainly our immigration legislation 
evidences its wide acceptance by the 
‘‘barred zone’’ exclusion of Orientals 
and the thinly veiled discriminations of 
the act of 1924 in favor of aliens from 
Northern and Western Europe. 
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This attitude of racial discri: 
was one of the first important ce: 


modern immigration law violations 
it is becoming increasingly import 
our national pride develops and 
ten into our alien legislation. Beg 
with our timid Chinese exclusior 
1882, growing more bold with 
tinuation in 1892 and 1902, and w 
extension of the principle of ra 
clusion in 1908, 1917, 1921 and 1924 
now say quite frankly that we 
want any Oriental immigrant la 
and only a few others. We hay 
growing assurance asserted a bh 
our Own superiority. As each add 
‘*race’’ has been put on the und 
list thousands of its members ha 
tempted to smuggle themselves acr 
borders, and with no little success 
Part of the difficulty here lies 
inability of the ‘‘inferior’’ ex 
races to appreciate our point of 
Why should Italians be restricted 
Mexicans are allowed in, almost w 
limit? Why should the Slav w 
centuries of glorious history be less 
sired than the Irish? Why should 
American woman lose her citizens 
through marriage to a Hindu Ox! 
graduate but not through a marr 
to the lowest African savage? C 
quently, the so-called ‘‘inferior ra 
feel no compunction about entering 
country illegally, for they are sure | 
our law is founded upon an error, 
while its violation may be a crime, 
to them no moral wrong. So long 


2 The following major restrictive immigrat 
provisions show the increasing tendency 
United States to act in accordance with a | 
in the racial superiority of its early settlers 

1882—Chinese exclusion legislation 

1892—_ ‘* na continued 

1902— cé «e é 

1907—Gentlemen’s Agreement limiting J 

nese Immigration 

1917—‘‘ Barred Zone’’ provision of act 

1917 

1921—Quota limitation of act of 1921 

1924—More strict limitation of South | 
pean immigration and extensio! 
**barred zone’’ provision to inc! 
Japanese 











lers 








incentive to leave their 


they have an 
native lands for ours they will continue 
to run our borders. No adequate way 
has been devised to stop them, though 
millions of dollars have been spent in the 
attempt.° 

Do not misunderstand me. I am not 
arguing that all races and nationalities 
should be admitted in equal numbers. 
There may be biological reasons for their 
exclusion, but none have been scientifi- 
eally established in spite of the constant 
efforts of such students as Stoddard, 
Madison Grant and Laughlin.‘ 

Undoubtedly there are social reasons 
why the restricted and excluded races 
should be kept out of the country. Try 
as we will, however, unless we are will- 
ing to spend untold millions on the de- 
velopment of our border 
patrol we shall continue unable to ap- 
prehend more than a mere tithe of those 
who attempt entry by evading the in- 
spection which would instantly list them 
as members of undesired races. 

Individual defects of mind or body, 
like racial characteristics, are relatively 
easily observable by inspectors at ports 
of entry. During the fiscal year which 
ended June 30, 1926, about 300,000 im- 
migrant aliens and 191,000 non-immi- 
grant aliens were admitted to the United 
States. During the same period some 
20,000 aliens were refused admission. 
The surprising fact is that only a rela- 
tively small number of these refusals 
were based on the more serious physical 
and psychological defects of the appli- 
cants. 


embryonic 


3 For illustrations of the increased pressure 
of potential immigrants created by the quota 
act of 1924, see House of Rep., Com. on Immi- 
gration and Naturalization, No. 69.1.6. 

*For evidence in support of this point of 
view, see: McDougal, ‘‘The Indestructible 


oc 
1925. 


Union,’* (Especially Ch. 6) Boston. 
Grant, ‘‘The Passing of the Great Race,’’ 
New York, 1916-1919. 
Stoddard, ‘‘The Rising Tide of Color.’’ 
Laughlin, Statements before H. of Rep., Com. 
on Imm. and Nat., Serials 5A and 1B. 
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Four hundred and fifty-two applicants 
were refused admission because they 
were ‘‘physical or mental defect 
while 507 re fusals were the result ¢ 
‘loathsome or dangerous contagious dis 
eases In view of the frequent charges 
that immigrants al 1 ne! e to our 
native sto< such a r ! the im! 
gration commissioner general requires 
explanation 

The small number of 1 sals directly 
charged to disease and other individual 
defects 


s partly attributable to the fact 
that many inferior immigrants denied 


listings as 


admission are hidden in such 
‘*likely to become public charges,’’ under 
which heading 3,590 aliens were returned 
Many 


of would-be immigrants were 


to foreign shores usands more 
prevented 
from setting sail for the United States 
by the improved legislation and adminis- 
tration which now provides for foreign 
Puble 


Service and steamship examin 


inspection in some countries by 
Health 
ers, and directs our consuls to deny their 
visa to obviously ineligible applicants in 
Others, 


all countries.‘ knowing our 


standards for admission, do not attempt 


to pass inspection. For t 


ese reasons lil 


is difficult accurately to estimate the 
number of defective and diseased aliens 
kept from entering our territory. 

While such healthy effects of our im 
migration legislation are to be desired, 
there is nevertheless one important un 
sought result, and that is the increased 
pressure of smugglers on our borders.’ 
We have through 


wise restrict ons on 


5 Department of Labor, Bureau of Immigra 
tion, mimeographed report for fiscal year 1926, 
released in August, 1926. 

6 For statistical statement showing more effi 
cient law enforcement resulting from use of 
‘* British Plan’’ 
migrants, and of consular visa system, see An 
nual Rept. of Com. Gen. of Im., 1925, p. 2, and 
H. of R., Com. on Im. & Nat., No. 69.1.6, 1926, 
pp. 30/31. 


7 An official summary of the alien smuggling 


of foreign inspection of im 


situation can be found in the 1925 Annual Re 
port of the Commissioner General of Immigra 
tion, pp. 12-21. 
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diseased and defective aliens added a 
large group of potential border runners 
to those already mentioned in our discus- 
sion of the debarred races. This is not 
an argument for the abolition of physi- 
eal qualifications for admission, but 
merely the statement of an evil which 
necessarily follows their application and 
makes our immigration laws harder to 
enforce. 

Personal ideals and conduct may also 
furnish us with desirable standards for 
the exclusion and deportation of un- 
wanted aliens. A matter of taste, how- 
ever, becomes involved when we do not 
want an alien because he believes in 
anarchism or polygamy or has been di- 
vorced for adultery or has been convicted 
of a crime involving ‘‘ moral turpitude.’’ 
One might well consider the impossibil- 
ity of obtaining an accurate definition 
which would enable an immigration in- 
spector to determine which immigrants 
were ‘‘anarchists, or aliens entertaining 
or affiliated with an organization advo- 
eating anarchistic beliefs,’’ and therefore 
subject to exclusion. ‘‘ Moral turpitude’’ 
is a vague term over which officials may 
well squabble. Adultery, a belief in 
polygamy, prostitution and other im- 
moral intent are certainly hard to detect, 
as are several other types of technicali- 
ties barring individuals. It may safely 
be said that any admittance test which 
amounts to nothing more than a question 
of personal opinion or the admission of, 
or conviction for, an ‘‘immoral’’ act, can 
not be enforced except in isolated in- 
stances. This is well demonstrated in 
the annual reports of the commissioner 
general of immigration since such pro- 
visions have been in effect.® 

8 Well-selected source material from which a 
good idea of the difficulties of immigration law 
enforcement, now and in the past, may be ob- 
tained; can be found in: Abbott, ‘‘Immigra- 
tion, Select Documents and Case Records,’’ 
Chicago. 1924, and in ‘‘ Historical Aspects of 
the Immigration Problem,’’ Chicago, 1926, by 
the same author. These include contemporary 
articles and statistics, court decisions and ex- 
cellent case records. 








During the fiscal year ending Jun: 
1925, the following number of alie 
were debarred from entering the Ur 
States for reasons of personal opinion or 
conduct :* 


Anarchists, or aliens entertaining or affi 
ated with an organization entertaining 
anarchistic beliefs 

Prostitutes, and aliens coming for any im 
moral purpose 

Aliens who are supported by, or who r 
ceive the proceeds of prostitution 

Aliens who procure or attempt to bring 
prostitutes or females for any immo! 
purpose 

Criminals 2 

Vagrants 

Professional beggars 

Paupers 


In short, while 458,435 aliens 
admitted during the year, only 98 
applied were found to belong to w! 
the government terms the ‘‘immor 
classes’’! Only 251 had commit! 
erimes involving ‘‘moral turpitud 
Only two were anarchists! The count 
less pages of Congressional committ 
hearings and debate, all the public ag 
tation against such dangerous peopl 
have done no more than save us fr 
the attacks of this handful of the 
wanted ! 

Obviously, the law is not being e1 
forced, unless you are willing to assu: 
that Europeans are not subject to 
world’s vices, as are the citizens of « 
own country. Of course, the figures 
quoted do not state the case quite fair): 
Many individuals have been deterred 
from applying for admission by the mer 
knowledge of our restrictive laws, as wa 
the case in regard to mental and phys 
eal requirements. Our foreign consuls 
have stopped others. Possibly a fev 
other causes of exclusion should be add: 
to our list to make it complete, as, { 
example, ‘‘chronie alecoholism,’’ whi 
kept eight aliens from our arid shores 
Reason tells us, however, and so does t 


® Annual Rept. of Com. Gen. of Imm., 192° 
pp. 152-155. 








col 


no 


eve 
by 
Ovi 
we 
mi 














norai 
itt 
de’’! 
Dunt- 
Littee 
agi- 
ople 


from 





— 
to 
mo 





Immigration Service, that not all of the 
half million who entered could have ob- 
tained admittance honestly. 

Social and economic conditions in the 
l'nited States which may be unfavorable 
for the admission of immigrants are 
given slight consideration in our legis- 
lation. Immigrants are, on the whole, 
admitted in bunches, so many of such 
nationality in a certain period of time. 
A closer correlation between conditions 
in the United States and the number and 
types of immigrants might well make our 
laws more enforceable, but so little ex- 
perimental work in this field has been 
done that we can do no more than ex- 
press a hope. 

Let us now assume for the sake of 
argument that the legally established 
tests for admissible immigrants are the 
best which can at present be devised, and 
that prospective immigrants are being 
subjected to them with discrimination. 
Granting such to be the case, loopholes 
for illegal entry would still be plentiful 
in the many exceptions which permit 
aliens to land in excess of quotas and in 
some cases after superficial examination. 

Alien seamen, for illustration, have 
been allowed to land for sixty days for 
the purpose of reshipping for foreign 
When these seamen decide that 
their occupational preference lies in the 
coal fields of Pennsylvania, the mills of 
Birmingham or the wheat fields of the 
middle west, it becomes a difficult and 
an expensive task to obtain their depor- 
tation. It is estimated that 38,000 alien 
seamen deserted their ships at United 
States ports during the fiscal year of 
1924 and about 20,000 during 1925. 
Many of these have of course left the 
country. How many we do not know, 
nor is there any way of finding out. 
This one loophole in our legislation, how- 
ever, is considered of such importance 
by Congress that during 1924 and 1925 
over five hundred pages of testimony 
were taken by House and Senate com- 
mittees dealing with this problem alone, 


shores. 
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and no practical means for stopping the 
leak were disclosed : 
For 


a second illustration of the loop 


holes in the immigration legislation, one 
may turn to the quota act of 1924, which, 
be it good or bad, has as its main pur 
pose the limitation of the number and a 
qualitative selection of industrial and 
agricultural workers who may become 


more or less permanent residents orf our 


country. This purpose is in part de 


feated by important special exemptions 
from the normal quota provisions 

It has been indicated that almost a 
half million aliens were admitted during 
the fiscal year 1926. Of this number, 
less than half, or 157,432, were charged 
ta the various quotas. The remainder 


included 88,758 ‘‘non-immigrant aliens’’ 


and 249,916 non-quota immigrants. 
These non-immigrants include such 
groups as the following :* 
Temporary visitors for 
Business 19,951 
Pleasure 36,66 
In continuous transit through the U. 8S... 25,574 
Ministers of religious denominations, 
their wives and children 1,335 
Students 1,920 


Such groups present tremendous prob- 
lems to our enforcement officers, prob 
lems which have not been solved and will 
not be solved except through an increase 
in governmental employees and expen 
ditures. 
how they must constantly be on their 
guard in admitting foreign students in 
order to avoid serving as aids in violat 
ing immigration restrictions.‘ Euro 
peans have heard the call to religious 
service just as they made up their minds 
to emigrate to America. 


University officers will tell you 


A pleasure trip 


10H. of Rep., Com. on Imm, and Nat., Serial 
2B and No. 69.1.5; and Senate Com. on Imm 
Hearings on March 18, 1926. 

11 There are hundreds of.schools and colleges 
of all sorts on the approved list issued by the 


Secretray of Labor (see H. of Rep., Com. on 
Imm. and Nat., Serial 1B, pp. 97-104) and each 
has its own entrance requirements and general 


standards. 


The resulting confusion is obvious. 
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has many definitions. It is not impossi- 
ble for an alien to change his status 
from one of the above groups to a group 
in the limited class. The job then is to 
eatch and deport him. 

The deportation of undesired aliens 
after they have entered our land is even 
more difficult than their rejection at the 
port of arrival. Commissioner General 
Hull stated in his report for 1925 that 
‘*the experience of the fiscal year just 
closed has demonstrated the accuracy of 
the statement made a year ago that the 
deportation of aliens found to be unlaw- 
fully in the United States is rapidly 
becoming one of the most important 
functions of the Immigration Service.’’ 
Of the 7,233,595 unnaturalized aliens 
found in the United States by the census 
of 1920, possibly 20 per cent. are here 
illegally.** Nine thousand, four hun- 
dred and ninety-five aliens were sent out 
of the country during the year men- 
tioned by Mr. Hull. Ten thousand, nine 
hundred and four were deported during 
the fiscal year 1926.4 That there are 
thousands more illegally remaining is 
admitted by the Immigration Service 
and by the legislators who drafted the 
acts now in force, and this fact is ac- 
cepted by them as a matter of course.** 

Many of these illegal residents (I do 
not know what proportion) are such 
beeause of their illegal entry. They 
have sneaked across the border, entered 
as seamen or passed inspection falsely. 
Most of them can not now be located 
except by some such radical measure as 
a complete alien registration. Our Sec- 
retary of Labor has recommended such 
a provision, and Mr. Hull has accepted 
it as the only way out of a difficult situa- 
tion.** However, if these aliens have 

12 Annual Rept. of Com. Gen. of Imm., 1925, 
pp. 9, 12. 

18 See statements of Mr. Curran, former Com- 
missioner of Immigration at Ellis Island, in H. 
of Rep., Com. on Imm. and Nat., Serial 1B, 


p. 12 ff. 
14 Annual Rept. of Com. Gen. of Imm., 1925, 


pp. 13, 26. 
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escaped our boundary guards, } 
more tedious and expensive wi 
detect them in our cities and 
farms. 

Other aliens have rendered t 
obnoxious while legal residents 
eountry. Certain criminals, 
radicals, paupers, prostitutes 
moral individuals are legally th 
always actually deportable.° W 
the merits of such reasons for d 
tion, adequate enforcement n 
have not been provided. 

For example, only 412 of the in 
classes and 793 criminals were di 
in the fiseal year 1926, thoug! 
times those numbers from the mil 
of aliens in our country have mad 
selves liable to expulsion for su 
sons..° I quote from Dr. H 
Laughlin: 


Of course the present law contemp! 
ing out of the United States all aliens \ 
likely to become public charges, but 
so many loopholes in the administratio 
law that when one makes a first hand 
gation of the custodial institutions 
country he finds many aliens in them i 
tion of the purpose of our immigrati 
particularly of the act of 1917. 

For example, during our survey of 19 
found in 445 of the larger custodia) st 
stitutions in the United States approxin 
44,587 foreign-born white persons who ent 
the United States in violation of the spirit 
the law. The reasons they have not bh 


ported are, first, some have been in the Unit 


States longer than five years and conseq 
they are not deportable under present law 
ond, many of these state custodial institut 
of which there are approximately 700 
United States, do not feel that it is incun 
upon them to take the initiative in de} 


deportable persons.17 


Dr. Laughlin might have added ot! 


reasons of practical administrat 
which make it probable that only a 


15 Jenks and Lauck, ‘‘ The Immigratio 
lem,’’ 6th ed., pp. 532-533. 

16 Annual Rept. of Com. Gen. of Imm. 
pp. 159-163. 

17 H. of Rep., Com. on Imm. and Nat., § 
1B, p. 55. 
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of our present deportables ever will be 
deported. A simple list of such reasons 
would be as follows: 


1) Unwillingness of local agencies to cooper- 
ate in the enforcement of a national law. 

2) The vague legal definition of several causes 
for deportation, such as the provision for 
the expulsion of certain political radicals. 

3) The administrative difficulties of the task 

of locating, convicting and expelling of- 
fenders. 

(4) The expense of the process. 

5) The necessity for obtaining passports, 
which may be refused or reluctantly 
given in deportation cases by such coun- 
tries as Russia, Turkey, Poland, Ger- 
many and England. Arrested individ- 
uals may also withhold information es- 
sential to the securing of a passport.1§ 

6) The inevitable opposition of public opinion 

if the law were carried out to the letter. 


It is consequently not unfair to say 
that our deportation legislation is so 
designed that it can not be justly en- 
foreed in regard to even a fair percent- 
age of our illegal residents. On the 
contrary, it is subject to grave misuse, 
as are all such blanket laws, for purposes 
of persecution and political advance- 
ment, as was so commonly charged dur- 
ing the régime of a former attorney 
general. However, in view of the gen- 
eral post-war 100 per cent. Americanism 
agitation, supported and kept alive by 
numerous active and powerful patriotic 
propagandist organizations, there is lit- 
tle likelihood of any real change in the 
near future. 

It is thus evident that whatever bene- 
fits have resulted from our immigration 
and deportation laws (and there have 
been important benefits therefrom) there 
are nevertheless unjustifiable violations 
in spirit and letter which are all too fre- 
quent, though unavoidable by the nature 
of the situation, which permit thousands 


18H. of Rep., Com. on Imm. and Nat., Serial 
1B, p. 13. 
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of aliens illegally to enter 
to remain in the United States 

Were we to include the violations of 
our naturalization laws, which might 
well be considered an integral part of 
our immigration legislation, the outlook 
would be even more dismal Space for- 
We must turn 


to a consideration of the means for 


bids such an inclusion. 
amelioration of present conditions 
Three major suggestions can be offered. 
They are the usual suggestions offered 
for the repair of any system of laws 
which does not function smoothly 

First, we may rely on more and more 
stringent laws, and an enforcing staff 
increased in numbers and efficiency 
This is the plan which now seems to be 
in favor with our law-makers, our Immi 
gration Service and the public. It is 
usually the first and most obvious pro 
A casual reading of Senate and 


House committee hearings demonstrates 


posal. 


the frantic search for laws without loop 
holes. The Immigration Service is ask 
ing for additional men and money. A 
border patrol has recently been estab- 
lished, and is doing good work, but since 
its very beginning it has been insisting 
that it can not do efficient work without 
additional funds. More 
inspectors are constantly being requested 


immigration 


for our ports and for deportation pro- 
ceedings. Deportable aliens have admit 
tedly been allowed to remain because 
money was not available to pay their 
There is no 
If there 
were, we might feel inclined to grant the 


passage out of the country 
end to these requests in sight. 


wishes of the proponents of this plan. 
Meanwhile, it might be well to think of 
the effects of a policy which is resulting 
in separate national police systems to 


19 Safford, in ‘‘ Immigration Problems,’’ New 
York, 1925, shows some of the troubles of Ellis 
Island officials in a popularly written account 


there. 


of his experiences 
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enforce each separate set of national 
laws. 

Second, there is the possibility of 
adapting our immigration laws to actu- 
alities rather than to pseudo-scientifiec 
race theories. This could be done by 
excluding, admitting and deporting 
aliens in accordance with their individ- 
ual qualities, scientifically determined, 
and with proper regard for the indus- 
trial and social capacities of our coun- 
try. Such scientific tests would super- 
sede our present regulations, which are 
in part, a rather large part, based on the 
application of undemonstrated racial 
and social myths. It is interesting to 
note that no recognized leading anthro- 
pologist, biologist, psychologist or social 
scientist was called to testify before our 
Congressional immigration committees 
in the hearings before our recent legisla- 
tion on the subject was adopted. Most 


of the testimony taken was given by 
people who, regardless of their scientific 
or practical qualifications, were unques- 


tionably biased. There is little reason to 
wonder why our laws are not function- 
ing.”° 

Third, a policy of ‘‘hands off’’ has 
many advocates who believe in it not 
only for sentimental reasons but also 
because they are convinced that natural 
laws of population alone can solve such 
problems. As an immediate program 
this seems inadvisable, if only for social 
reasons. There is no likelihood of its 
adoption, for its adherents are relatively 
few. We should dismiss it from consid- 
eration and confine our efforts for im- 
mediate improvement to the first two 
suggestions. 

However, it may be well to remember 


20 For the quality of the ‘‘evidence’’ pre- 
sented by ‘‘experts’’ to Congressional immi- 
gration committees, see such documents as H. 
of Rep., Com. on Imm. and Nat., Serial 1B, 
2A, Nos. 69.1.9 and 69.1.11 as typical of its 
numerous hearings. 
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the possibility that the ultimate s 
to our immigration problems 1 
based on the idea of natural po) 
laws, as the advocates of a ‘‘har 
policy so stoutly maintain. 

After all, people do not mig 
tween countries having equal rat 
resources to population, and in 
the rapid expansion of the Unit: 
since the Civil War, it may not 
many years, historically consid: 
fore the motive which is causing 
hundreds of thousands of aliens t 
upon our shores has disappeared. 
the present, we must guard agai! 
relatively temporary troubles 
necessarily accompany periods of 
lation adjustment. 

Science, not race prejudice, 
per cent. Americanism, not e 
selfishness, not religious bigotr 
even pseudo-science, must furnis! 
temporary guard. A few flexibl 
tective measures which are in 
with modern knowledge of race a1 
relations can now be recommended 
general terms. They have, I belies 
merits of the scientific method and 
elasticity which permits adjustme: 
changing conditions. They will not 
all immigration law violations, for st 
gling, at least, will continue regard! 
of the scientific or unscientific natur 
our legislation, as long as resident 
other countries have any inecentiv: 
come to ours. Improvement s! 
nevertheless result from the adoption 
the following recommendations. 

First, eliminate the impossible mental 
and moral desirability tests from 
present legislation. 
the present scatter-shot method, it 
suggested that broad powers to exclud 
or deport objectionable aliens wil! 
given to responsible officials who wil! 
on individual cases rather than b! 
follow blanket laws. 





As a substitute for 
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Second, immigrants should be selected police, schools, philan 
on their individual merits rather than tions, and the like. In vie 
on a racial or national basis. titude of existing social { 

Third, the quantity and quality of im- could be utilized in alic 
migrants admitted should be limited by with but little annoyance to the agen 
the economic needs of the United States, or to the foreign element, it ns worst 


} 


determined from year to year by a fact- than useless to establish a cumbersome 


finding commission. national immigrant registration system 
Fourth, the admissibility of an immi- Sixth, a governmental program for 


grant should be determined in his home the social assimilation of the immigra1 

country through the cooperation of the is badly needed. It could be developed 

foreign government concerned, our Con- as a part of our fifth recommendation 

sular Service, our Public Health Service These recommendations find little op 

and possibly the transportation company position among students of race and 

involved. (This recommendation is now population problems and could be of 

being put into operation.) great value in a program for immigra 
Fifth, adequate supervision of resi- tion law enforcement. Their 

dent aliens should be maintained through however, will be impossibk 

the cooperation of the federal govern-_ scientific facts on which they 

ment with existing public and private are known to more than a 

agencies, such as hospitals, jails, courts, specialized students. 





GRAVITY ON THE EARTH AND ON THE MOON 


By FRED. E. WRIGHT 


GEOPHYSICAL LABORATORY, WASHINGTON, D. C. 


THe story of Sir Isaac Newton’s dis- 
eovery of the law of gravitation illus- 
trates well the importance of little 
things. In 1666 a plague was devastat- 
ing Europe and because of it Newton 
was forced to return home from the uni- 
versity at Cambridge. He was then 
twenty-four years old. One day in 
August while he was sitting in his gar- 
den under an apple tree an apple fell to 
the ground; a commonplace event, but 
in Newton’s mind it raised the ques- 
tions: ‘‘What is the mysterious force 
that causes the apple and all other bod- 
ies to fall toward the center of the 
earth? -Under what law does it operate? 
Does it pervade all space? If so, it 
probably varies with the masses involved 
and inversely with the square of the dis- 
tance between them.’’ Newton inferred 
further that the planets are held to their 
courses around the sun by this same 
force; likewise the moon in its orbit 
around the earth. 

To test the law he compared the dis- 
tance through which heavy bodies fall 
in a second of time at the earth’s surface 
with the distance the moon falls in the 
same time toward the center of the 
earth. He found that the moon in its 
orbit falls toward the earth 1.4 mm in a 
second, whereas on the basis of his new 
law he computed that it should fall 1.02 
mm in a second; a large discrepancy. 
He therefore concluded that some other 
factor must enter the problem to modify 
the result and turned his attention for 
the time being to other problems, not 
realizing that in his computations he had 
assumed an incorrect radius of the 


1 Lecture given at the Carnegie Institution 
of Washington on November 27, 1926. 


448 


earth. Sixteen years later he learn 


the measurement of a degree of latit 


by M. Picard, of France; with the n 
value he recomputed the acceleratior 


the moon toward the earth, on th 

of the law of gravitation, and fou 
to agree with that deduced from 
moon’s orbit. A year later, in 1683 
communicated his results to the R 
Society and ineluded a dozen proj 
tions on the motion of the planets t 


had been previously deduced empirical! 


by Kepler from actual observations. 

Since Newton’s time the subject 
gravity and gravitational attraction 
been under constant discussion; 
there are still many features about w! 
we need information, especially whe: 
consider problems involving gravit) 
one of the factors. 


There are in geology many probler 
that require for their solution conside1 


tion of conditions that are at pres 
beyond the range of our experience. 

live on the surface of the earth and 
are prone to interpret things in ter 
of what we see here. To us the m 
tains are enormous and the oceans 


exceedingly deep at certain points. B 


if we view the earth from a distance 
realize that, in comparison with 


a" 


1 


‘) 


diameter of the earth, the heights of t 


mountains and the depths of the oce: 
are exceedingly small; so small in 


that, if on a globe three feet in diame! 
the Himalaya Mountains were rep! 


sented to scale, they would appear 


have the thickness of only two post 


eards, and the thickness of the part 


the earth’s crust accessible to us wou! 
be represented by a layer of five post 


cards. 
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Nevertheless by experiment and by 
feld observation we are learning much 
about the form of the earth, its interior 
and its composition. The study of geol- 
ogy is now passing through one of the 
most interesting phases of its develop- 
ment, and this is due in large measure 
to the fact that more exact data are be- 
coming available by which the correct- 
ness and adequacy of any suggested 
hypothesis can be tested. 

Of the many factors that enter geo- 
logical problems gravity is one of the 
most important. It is not only of theo- 
retical interest but also of immediate 
practical value to certain industries, 
especially the oil and mining interests. 

How is gravity measured? All meth- 
ods for measuring gravity in the field 
furnish only relative and not absolute 
values; they may conveniently be 
grouped into several classes according to 
the particular physical property that is 
chosen for measurement. The quantity 


to be evaluated is the earth’s pull at a 


given point. The degree of accuracy 
required is one or two parts in a million. 

The method suggested first by Newton 
for this purpose and the only one that 
has thus far proved entirely satisfactory 
is the method based on the free swing- 
ing pendulum. In its modern form, it 
consists of a support on which several 
pendulums may be swung if desired. 
Probably the best model is that made 
and used by the U. S. Coast and Geo- 
detie Survey. Not only must proper 
supports and proper shaped pendulums 
be employed ; but many factors, such as 
temperature, pressure, are of the swing- 
ing pendulum and the swinging motion 
of the supports, must be taker into ac- 
count and proper corrections made for 
them. The result is that much time is 
needed to make an accurate measure- 
ment of gravity. 

Recently Dr. Vening Meinesz, of Hol- 
land, has been successful in applying the 
pendulum method to the measurement of 
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gravity at sea. For this purpose he uses 
three pendulums mounted to swing in 
the same plane. By means of 
attached to 
lowing light to be 


mirrors 
each pendulum and by al- 
reflected from them 
to a movable photographie sheet he ob 
tains a record of curves that enables him 
to eliminate the horizontal accelerations 
of the points of suspension 
movement of the ship, providing this 
movement is not too large. Thus far he 
has made 
only on board a submerged submarine. 
He has recently travelled the 
Atlantic, through the Panama Canal and 
across the Pacific to the Dutch East In- 
dies and made measurements along the 
course. These measurements are of the 
greatest value because of the information 
they give us regarding the shape of the 
earth. 

The free swinging pendulum method 
depends primarily on the measurement 
of time. For this purpose accurate 
chronometers are used, also radio time 
signals. At present an effort is being 
made at the Bureau of Standards to use 
a tuning fork to serve as an accurate 
time source in place of chronometers or 
time signals. If these experiments are 
successful the time required for a grav- 
ity measurement will be greatly short- 
ened. 

Another group of methods is based on 
the elastic deformation either of a 
or of a solid. Of the gas deformation 
type two instruments have been devised, 
one by W. G. Duffield and another by 
L. J. Briggs. In the Duffield type gas 
is enclosed in a 
held at constant volume by maintaining 
mereury at a definite contact 
Settings are made by altering the level 
of the mercury in an adjacent column 
until contact at the given level is just 
established. In the Briggs apparatus a 
glass cylinder is filled with nitrogen 
which is maintained at constant volume 
by a column of mercury whose height 


due to the 


satisfactory measurements 


acToOss 


vas 


glass chamber and is 


leve ] 
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depends on the weight of the mercury 
itself, and this in turn on the gravity 
pull. The temperature is held constant 
by immersing the entire apparatus in an 
ice bath. The height of the mercury 
eolumn is adjusted by bending a small 
zigzag capillary tubing above the gas 
cylinder. The chief defects of these 
types of apparatus are gradual changes 
in the glass apparatus itself, its sensi- 
tiveness to external conditions, such as 
temperature and barometric pressure, 
and to the pumping effect when observa- 
tions are made at sea. 

Of the solid elastic deformation types 
of instruments, three may be mentioned, 
namely, the quartz thread balance of 
Threlfall and Pollock, a new type that 
is being developed at the Geophysical 
Laboratory, and the Edtvds_ balance. 
The Threlfall and Pollock apparatus 
was developed in the nineties of the last 
century in Australia. It consists essen- 
tially of a very fine silica glass thread 
or fiber held horizontally between two 
supports, one of which is _ rotatable 
about an axis. Attached to the silica 
glass fiber at its center is a light cross 
arm. By rotating one support the 
thread is twisted and the cross arm is 
gradually raised to the horizontal posi- 
tion; approximately three complete 
turns about the axis are required to do 
this. The angle of twist is read off by 
a sextant. The position of the end of 
the arm is observed through a micro- 
scope. With this apparatus Threlfall 
and Pollock carried out some field deter- 
minations and concluded that under 
favorable conditions the values were 
accurate to better than one part in 100,- 
000, or to 10 millidynes. 

In any static apparatus which is to 
measure to one part in a million a num- 
ber of factors enter that can not be 
avoided. Among them are: (1) Lack of 
perfect elasticity in the materials used ; 
(2) the relatively large effect of temper- 
ature on their rigidity; (3) the difficulty 








of suppressing vibrations in the e] 
system. In the Geophysical Labora: 
instrument, which is similar in pri) 
to the Threlfall and Pollock b 
tungsten wire is used in place of 
glass fibers; the damping of the e!] 
vibrations is accomplished by the 1 
the tapering spirals combined wit 
cross arm near its position of horizo: 
ity. In this apparatus there is no { 
zero point, the reading being the nur 
of turns required to carry the arm 
one position of horizontality to th 
ond. This is of the order of five to « 
complete turns. Readings to ten 
onds of are are made or, under 
conditions, to about one part in a 
lion. Temperature corrections are ¢ 
inated to a large extent by embeddir 
the apparatus in ice. The humidit: 
maintained constant; also the press 
One part in a million means contr 
the temperature to .02° C. 

The behavior of the elastic system 
self is most remarkable. Hooke’s lav 
proportionality between applied | 
and resulting deformation actually « 
not apply to one part in a million | 
is valid to less than one part in 10,0 
When a load is applied the rate of | 
formation is rapid at first but falls « 
with the time according to a definit 
law ; under load the deformation contir 
ues for days and even years but wit 
ever-decreasing rate, so that after a y 
it is hardly perceptible. Sir Richard 
Threlfall has informed me that his si 
glass thread after bearing a load 
thirty years shows no measurable chan: 
even after many days’ observation. 

This so-called elastic afterworking !s 
I believe, a surface effect. A surface is 
one of discontinuity and even though in 
side a single crystal perfect elasticity 
may obtain for small loads, at its sur 
face the strains are probably not regu 
larly distributed and give rise to th 
elastic afterworking. If given time thi 
elastic deformations produced by light 
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loads no doubt return to the original 
onfiguration, at least to one part in a 
million. Experience with the tungsten 
spirals has proved that in case of dis- 
tortion in one direction (say right- 
handed twist), if the cross arm is raised 
to the opposite direction the untwisting 
begins at the point reached by the arm 
in the first position and so on. In fact 
the development of the torsion gravity 
instrument is contributing much to our 
knowledge of elastic afterworking and 
of the law it obeys. It is astonishing to 
find how accurate is the elastic memory 
of a piece of tungsten wire. It means 
that in order to obtain concordant re- 
sults with a method based on the elastic 
deformation of a solid the observer must 
follow very closely a definite procedure 
and adhere to it strictly if an accuracy 
of one part in a million is to be attained. 
To work out the most favorable proce- 
dure requires much testing and more 
time than one might think. Suffice it to 
state that in our tests at the Geophysical 
Laboratory Mr. England and I are mak- 
ing progress. 

Another instrument is the E6étvoés tor- 
sion balance for the measurement of the 
horizontal components of gravity. It is 
in effect a modification of the Cavendish 
balance. A light aluminum cross beam 
is suspended horizontally by a long fine 
platinum-iridium wire. At one end of 
the beam a metal mass is attached; at 
the other end an equal mass is suspended 
by a fine wire. When the instrument is 
set up, the horizontal pull by a mass of 
heavy material below the surface is 
greatest on the nearer lower mass sus- 
pended from the end of the beam. The 
beam is deflected horizontally a measur- 
able amount. Eétvés showed that he 
was able to measure with this balance 
extremely small attractions amounting 
only to 10-° dynes. With it the horizon- 
tal components of gravity are ascertain- 
able, also the gravity gradients or 
changes in gravity with distance in the 


} 


also the dif 


N-S and E-W 
ference between the prince pal radu of 


directions; 


curvature of the geoid surface and the 


the principal sections of 
in short, the shape of the 


directions of 
that surface ; 
geoid surface itself, provided a sufficient 
number of stations are occupied and the 
absolute value of gravity is known at one 
point. The Edtvés balance 
very valuable service to the oil companies 


has rendered 
in this country and abroad in the loca 
tion of salt domes and other suberustal 
inhomogeneities. 

We have now described briefly several 
methods for measuring gravity. Let us, 
before proceeding to the discussion of 
the significance of gravity data, take an 
excursion to the surface of the moon and 
seek to interpret some of its surface 
forms in the light of the conditions that 
prevail there, namely gravity about one 
sixth of that on the earth and no 
This is a more 


atmos 
phere or running water. 
difficult task than one might imagine, be 
cause we geologists have been accus 
tomed from childhood up to look upon 
the land forms we see f 


as the result of 
the action of a number of forces 


imonge 
which water in its several forms and the 
atmosphere play a decisive part 

In order to bring our minds to bear 
upon the moon and its surface features, 
let us consider first the experience that 
an artilleryman would have on the moon. 
Were he to fire a 75-mm gun on the earth 
his ranges would be between 9,000 and 
15,000 yards (5.1 and 8.5 miles) depend- 
ing on the type of his field piece. On 
the moon his ranges would be very much 
greater, namely 230 to 280 miles or 
more. Were he to fire a Big Bertha, 
such as the Germans used against Paris 
during the war, with a muzzle velocity 
of a mile a second, the range, instead of 
75 miles, would be 2,250 miles or over 
one fourth the distance around the moon. 
In other words for the same charges the 
ranges on the moon are twenty-five to 
forty fold those on the earth 
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is the significance of this ex- 
Consider a voleano in 
action on the moon. Its materials are 
hurled into space with velocities like 
those on the earth; but instead of falling 
back into the crater as on terrestrial 
eraters they are flung far and wide. 
The crater floor is left cleaned out down 
to the molten lava if lava be there. This 


What 


treme dispersion ? 


factor of great dispersion must be ade- 
quately considered in any discussion of 


the moon’s surface features. There 
gravity is so reduced that rocks weigh 
only one sixth as much as they do on the 
earth. Everything so far as structural 
strength is concerned is on a Brobding- 
nagian scale. 

With these relations in mind let us 
consider the two theories of the forma- 
tion of lunar craters that have aroused 
the most discussion, namely, the voleanic 
and the meteor impact theories. Objec- 
tion to the voleano theory has been made 
because lunar craters do not resemble 
terrestrial craters in detail. I submit 
that under the conditions that obtain on 
the moon, one can not expect much simi- 
larity between lunar and terrestrial cra- 
ters. We have not yet established ade- 
quate criteria by which we can test the 
theory of the voleanic origin of the ecra- 
ters. On the other hand, it has been 
asserted as a strong argument against 
the meteor impact hypothesis that the 
craters are almost uniformly circular in 
outline, whereas one should expect ellip- 
tical shapes to be developed by meteors 
striking the surface at low angles. In 
the first place, it is not certain that this 
is mechanically necessary ; in the second, 
when we realize that meteors strike the 
moon at full speed without retardation 
by an atmosphere as on the earth, a 
situation arises that needs investigation. 
Under these conditions the meteor pro- 
jectile traveling, say, 10 to 20 km per 
second on impact penetrates some dis- 
tance into the moon’s crust, sets up an 
aureole of intense compression which re- 
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bounds elastically and ejects s 
terial. Moreover, by the abru; 
ping of the meteor its kinetic en 
translation is available both for 1 
ical deformation and for convers 
heat sufficient to melt the mete 
and the adjacent rocks, to set fr 
cluded gases and even to volatilize s 
of the material, thus producing 
plosion analogous to a volcano 
action. In case the meteor were to } 
trate deeply to a molten layer of 
real voleano would result. § Ir 
ease the original shape of the 
would be much changed by the 
of forces set up by the impact 
circular shape of the craters on the 1 
may not be therefore construed as 
argument against the meteor imp 
More data are required | 
a definite decision can be arrive 
regarding the mode of origin of 
craters, to say nothing of other per] 
ing features on the moon. 
Returning now to the earth wi 
that its surface, like that of the n 
is also irregular with mountains 
ocean deeps. The question arises, ‘‘H 
are these mountain 
Why do they not spread out and b: 
flat like the plains?’’ Geologists 
observed that the land, which we 


pothesis. 


masses sustall 


sider to be so stable, has in the past riser 


and sunk repeatedly, also moved 
ally, so that at many places rocks 
nally in horizontal beds are now fo 
tilted and crumpled as though ther 
earth’s crust had been shortened by 
appreciable amounts. What have 
the causes of these movements, bot 
tical and horizontal? 

Geologists realize that in problen 
this kind we are considering condit 
beyond the range of our experience 
we seek primarily to gather all possibl 
facts that bear on the problem so that 
the light they shed we can test this 
that hypothesis. We must expect 


advancement of all sorts of hypotheses 

















to account for the observed relations and 
realize that in the present development 
of the science no single hypothesis is 
entirely acceptable. One of the most 
important facts bearing on these prob- 
lems is that expressed by the term 
isostasy. 

Three quarters of a century ago it 
was found in Northern India by tri- 
ngulation that the difference in latitude 
between two places Kalianpur and Kali- 
ana was 5°23°42.294”, whereas the astro- 
nomical observations, referred to the 
plumb line as zenith, showed a difference 
of 5 93'37.058”. a discrepancy of 5.236” 
between the two methods. Kaliana is 
only sixty miles south of the Himalayas, 
and it was thought that the attraction of 
the mountains had affected the plumb 
line. But Archdeacon Pratt proved on 
ealeulation that if the average density 
of the Himalayas were 2.75, the dis- 
erepancy should have been 15.885”, or 
three times that actually found. Sir 
George Airy suggested in 1855 that the 
mountains must therefore be supported 
from beneath and are, as it were, floating 
on a denser substratum as a log or an 
iceberg floats in water. The iceberg, 
with a density less than that of water, 
extends downward into the water to a 
distance such that the mass of the dis- 
placed water is exactly that of the berg. 
Hence the attraction due to the berg on 
a plumb line set up some distance away 
would offset by the attraction, in the 
opposite direction, of an equal mass of 
ocean water and there would be no ap- 
preciable deflection. To quote Airy: 


I conceive that there can be no other sup- 
port than that arising from the downward pro- 
jection of a portion of the Earth’s light crust 
into the dense lava; the horizontal extent of 
that projection corresponding widely with the 
horizontal extent of the tableland, and the 
depth of its projection downwards being such 
that the increased power of flotation thus 
gained is roughly equal to the increase of 
weight above the prominence of the tableland. 
—It is supposed that the crust is floating in a 
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state of equilibrium. But in our entire ignor 
ance of the modus operandi of the forces which 
have raised submarine strata to the tops of 
high mountains, we cat t insist on this 
absolutely tru: We know that it w s 
to the limits of breakage of the tablelands: 
but within those limits there may be some range 
of the conditions either way It is quite pos 
sible that the immersion of the lower ] ection 
in the lava may be too great, as that the eleva 
tion may be too great; and in the former of 
these cases the attraction on the distant s ns 
would be negative Again reverting to the I 
dition of breakage of the tablelands tw b 
seen that it does not apy regard to sucl 
computations as that of the attra n of Sche 
hallien and the like It applies o1 to tl 
computations of high tracts of very gregt |! 
zontal extent, such as those to the north of 


India. 


} 
+ 


Archdeaeon Pratt objected to Airy’s 
flotation hypothesis on the grounds that 
it postulates a comparatively thin crust; 
that the crust is lighter than the liquid 
substratum on which it floats; and that, 
just as a protuberance outside the thin 
crust is accompanied by a protubera 
inside down into the liquid, so a hollow, 


such as occurs in deep seas, postulates a 
corresponding hollow beneath it; this 
leads to a law of varying thickness which 


no process of cooling could have pro 


duced. Pratt suggested in 1859 and 
1864 that: 

felow the sea level under mountains and 
under plains there is a deficiency of matter, 
approximately equal in amount to the mass 
above sea level; and below ean-beds there 
is an excess of matter approx itely equal 
to the deficiency in the ocean wher 
with rock; so that the amount of matter 
iny vertical column drawn f the s 
t 1 | 1 surface below the crust is now and 
ever has been, approximately the same in ever 
part f the earth. in ¢ ttack 
problem mathematically t gs 1 ssary 
assume some law f distr ! et mass 
that the calculation may be possible I assume 
that the deficien y or excess of matter 1s dis 
tributed uniformly to a depth bearing a fixed 
ratio to the height of the land or the dey 
the ocean The actual distribution 1 st kel 
differs from this. gut this is taken as an aver 
age. We must expect, f these reasons 
find that the hypothesis is not satisfied with 


exact precision, 
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Archdeacon Pratt’s main hypothesis 
accounts, then, for the development of 
surface features as due to the vertical 
expansion of columns of rock down to a 
certain depth; the expansion is the same 
at all points of the same column, but 
differs from column to column. In 
other words, below mountain areas there 
is a deficiency of mass down to a certain 
level, while under the oceans there is an 
excess of mass down to the same level at 
which level the pressure is practically 
uniform in all directions. In his later 
paper of 1871 Pratt mentions other 
causes that affect crustal conditions: 

As the crust contracted and brought into play 
the prodigious force of compression, which 
would inevitably cause the crust to give way 
at the weakest part and produce anticlinal lines, 
crushing, sliding and interpenetration, there 
would be a slight increase of mass in some 
parts on this account. 


Both Airy and Pratt recognized that 


the compensating cause must be looked 
for in a deficiency of matter below ele- 
vated land areas and an excess of matter 


below ocean deeps. Pratt especially re- 
fers repeatedly in his papers to the 
higher densities of sub-oceanic rocks. 
The two writers do not agree, however, 
on the mechanism, by which this state 
of equilibrium or balance is attained and 
maintained. The two hypotheses are 
still under discussion and final decision 
regarding their relative merits has not 
yet been reached. Notwithstanding this 
uncertainty regarding its mode of opera- 
tion, the facts of geodesy and geology do 
show that this theory of isostasy, as it 
was first called by Dutton in 1889, is 
valid and that the earth’s crust rests 
approximately in equilibrium upon a 
heavier substratum that yields slowly to 
stresses and acts over the span of geo- 
logic periods as though it were a liquid. 
On this theory large elevated areas are 
raised because, like the icebergs, they are 
of lighter material than the adjacent 
lower lying masses and float in equilib- 


rium on the subjacent heavier 
Conclusions of this character wer 
by Pratt from a series of pendu 
servations made in India in 1865. 
Dutton defined isostasy as follow: 
If the Earth were composed of homoger 
matter its normal figure of equilibrium 
be a true spheroid of revolution; but if |! 
geneous, if some parts were denser or lighter 
than others, its normal figure would 1 
be spheroidal. Where the lighter matte: 
accumulated, there would be a tende1 
bulge, and where the denser matter 
there would be a tendency to flatten or 
the surface. For this condition of equ 
of figure, to which gravitation tends t 
a planetary body, irrespective of whether 
homogeneous or not I propose the name 


In discussing the subject further | 
ton notes that in areas in which de; 
tion is taking place subsidence is the ru 
while in regions where erosion is a 
elevation predominates. To quote 
ther: 


It seems little doubtful that these subs 
of accumulation deposits and these progress 
upward movements of eroded mountain 
forms are, in the main, results of gravit 
restoring the isostasy which has been dist 
by denudation on the one hand and by sedin 
tation on the other. The magnitudes 
masses which thus show the isostatic ter 
are in some cases no greater than a 
mountain platform less than 100 miles i 
from 20 to 40 miles wide and from 2,5 


3,500 feet mean altitude above the surrounding 


lowlands. 


In his paper Dutton does not specify 
a definite thickness for the crust. Rea 
soning as a field geologist he infers that 
coupled with the lateral transfer of ma 
terial on the surface of the earth, ther 
must be subcrustal transfer of mater 
in the opposite sense. He affirms: 


Whenever a rise of land occurs one of tv 
things has taken place; the region affected ! 
either gained an accession of mass or a! 
increase in volume without increase of n 
We know of no cause which could either : 
to the mass or diminish the density, yet one 


the two must surely have happened. But the 


difference of the two alternatives in respect t 
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consequences is immense. If the increuse of 
yolume or an elevated area be due to an acces 
sion of matter, the plateau must be hoisted 
against its own rigidity and also against the 
statical weight of its entire mass lying above 
the isostatic level. But if the increase of vol- 
ume be due to a decrease of density there is no 
resistance to be overcome in order to raise the 
surface. Hence I infer that the cause which 
elevates the land involves an expansion of the 
underlying magmas and the cause which de- 
presses it is a shrinkage of the magmas. The 
nature of the process is, at present, a complete 


mystery. 


Previous to the publication of Dut- 
ton’s paper, geodesists in Europe espe- 
cially had taken great interest in this 
problem because of its bearing on the 
larger problem of the exact figure of the 
earth and had developed several differ- 
ent methods for comparing the observed 
values of the deflection of the plumb line 
and also for gravity with those deduced 
from the theoretical spheroid of rota- 
tion. The first method was due to 
jouguer in 1749; in his reduction of 
gravity values account is taken of the 
height of the observation station above 
sea level and also of the rock mass be- 
tween it and sea level. His formula is 
based on the assumption that the crust 
is strong enough, without deformation 
below sea level, to support loads above 
sea level; the assumption is also made, 
but for computation purposes only, that 
the rock mass between any station and 
sea level is in the form of a horizontal 
plate extending indefinitely and of aver- 
age surface density. This formula re- 
sulted in anomalies roughly proportional 
to the height of the station, and becom- 
ing quite large in elevated regions. This 
result naturally led to the free air re- 
duction method, in which the mass of 
the mountain is disregarded altogether, 
and eorrection is made only for height 
above sea level. While this method 
largely eliminated the anomalies in ele- 
vated level regions, it gave results in 
mountainous regions sometimes even 
more discordant than those with the 
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Bouguer formula, the anomalies having 
a distinct relation to the height of the 
station above or below the surrounding 
region. While the free air reduction is 
a crude application of the idea of 
that it 


above the 


LISOS 


tasy, it has been shown over 


compensates for a _ station 
average level of the region, and under 
compensates for a station below the aver 
age level. 

The theory of isostasy, 
by Dutton from a geologist’s viewpoint, 
aroused much diseussion. In the United 
States the first serious effort to test the 

Put 
was a 


as expressed 


theory was made by Dr. George R 
nam in 1894 and 1895, while he 
member of the U. S. Coast and Geodetie 
Survey. He determined the 
force of gravity at thirty-eight different 
distributed this 
country, and reduced these and twenty- 


relative 


stations, widely over 
nine earlier observations on coasts and 
islands, by a method which he called the 
Faye or elevation reduction 
method, but which was actually a new 


method devised by him and a great im 


ave rage 


provement over the Bouguer and free air 
Instead of subtract- 


reduction methods. 
ing the attraction due to the entire mass 
between the station and sea level or of 
disregarding it altogether, Putnam con- 
sidered only the attraction of a plate of 
thickness equal te the height of the sta- 
tion above or below the average elevation 
of the surrounding topography within a 
radius of one hundred miles. In addi- 
tion Putnam applied a correction for 
departure of the topography about a 
station from that of a horizontal plain, 
following the customary practice of sub- 
dividing the region into zones and com 
partments, where this topographic cor- 
rection was appreciable. The values ob- 
tained by Putnam by this simple method 
accord remarkably well with those ob- 
tained much later by Hayford by a more 
complex but theoretically better method. 
Putnam inferred from his measurements 
and computations that: 
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The results of this series would therefore 
seem to lead to the conclusion that general con- 
tinental elevations are compensated by a defi- 
ciency of density in the matter below sea level, 
possibly in much the same way that the portion 
of an iceberg standing above sea level is com- 
pensated by the difference in density of ice and 
water below the surface, but that local topo- 
graphical irregularities, whether elevations or 
depressions, are not compensated for, such ir- 
regularities being maintained by the partial 
rigidity of the Earth’s crust. 

His conclusion is that there is a fairly 
close condition of isostatic equilibrium; 
that the departures from perfect isostasy 
indicate that single mountains may be 
supported as extra loads on the earth’s 
erust; but that these local loads are to 
be considered as regionally compensated. 

Quite independently of Putnam, G. K. 
Gilbert, in discussing the significance of 
Putnam’s results, adopted a reduction, 
similar to that employed by Putnam and 
called by him a reduction to mean plain, 
but he used the average elevation within 
thirty miles of the station instead of the 
one hundred-mile limit adopted by Put- 
nam. Gilbert obtained anomalies similar 
to those derived by Putnam, but ma- 
terially larger. He concluded from his 
results that ‘‘the whole Rocky Mountain 
plateau regarded as a prominence on a 
broader plateau, is sustained by the 
rigidity of the lithosphere.’’ This con- 
clusion was modified by Gilbert in 1912 
in the light of later data to accord with 
the position taken by Putnam. 

The next investigator in this country 
to consider isostasy was J. F. Hayford. 
His contributions are of the greatest im- 
portance and included investigations not 
only into the deflection of the plumb line 
and its bearing on isostasy and the 
figure of the earth, but also into the 
isostatic compensation of topography 
and its influence on the intensity of grav- 
ity. Dr. W. Bowie collaborated with Dr. 
Hayford in the gravity work and has 
carried it on independently since their 
joint paper of 1912. The work of these 
two men, together with that of the 
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geodesists of India and of Helmert 
Germany, has established the theor 
isostasy as a fact fundamental in 
development of the surface features 
the earth. 

Hayford realized that gravity is 
versal in its action and in his treat: 
of the problem included the entir 
face of the earth. He adopted the P: 


hypothesis of density deficiencies 


excesses in columns down to a cert 
level; continents exist because th« 
underlying them is composed 
tively light material; the floor of 
ocean is depressed because the crust 
low is composed of dense material 
prepared a practical and 
scheme for computing for any given st 
tion the gravity effects produced by 
masses distributed over the ent 
earth’s surface down to an_isost 
depth that he was able to ascertain 
computation. In this work a defi 
surface of reference is used 
value of computed gravity or deflect 
of the vertical for a given station is 
pared with the observed value. Th 
ference between the observed 
computed values is called the a 
anomaly. 

In his extended report in 1909 
which deflections of the vertical wer 
used Hayford considered several dif 
ent distributions of isostatic compens 
tion, namely, uniform compensation 
tending to a depth to be determi: 
compensation concentrated chiefly a 
surface and decreasing downwards; ¢ 
pensation restricted to a layer of : 
thickness, say ten miles, and buried at 
depth to be ascertained. The set 
computed deflections, obtained 01 
basis of these different assumptions 
agreed so closely that their differ: 
were much smaller than the accident 
errors. He also considered the floating 
erust or Airy hypothesis and found t 
if twenty-five miles be the thickness « 
the crust below areas which are at sea 


wor} 


and 


and 
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level, then beneath mountainous areas, theory of isostasy are no longer the fact 
such as Nevada, Utah, California, the of isostasy itself, but rather certain de 
thickness of the crust should be thirty- tails and in particular the mechanism 
eight miles and all the isostatic compen- the process. Colonel Burrard, of 
sation should occur between the depths Indian Geodetie Survey, | { 
twenty-five and thirty-eight miles below 
sea level. Therefore, the mean isostatic 
depth under mountainous areas should 
be greater than under areas only slightly 
above sea level. Hayford concluded 
that, because his data indicated a greater 
depth of compensation for the latter tying esust desren 
areas than for mountainous areas, the rock is removed or er 
floating crust or Airy hypothesis is not  inereases in 

valid for the United States. More re- 
eent data, especially by Bowie, prove, 
however, that the depth of compensation 

under mountainous areas is probably Before discussing tl 
greater than under areas only slightly consider briefly what we 

above sea level. Hayford’s objection to crust of the earth down to a depth of 


} 


Geodesy 


extra load 


e condi 


the fore 


structure 


ese ci 


this hypothesis is therefore no longer say sixty miles 

valid. (1) In the first place the distribut 
The hypothesis finally adopted by of gravity anomalies proves that what 

Hayford, namely, that the earth’s crust ever is the cause of these anomalies, 

is in a state of perfect isostasy with each whether extra loads supported by 

topographic feature, however small, petent crust, or inhomogen 

compensated by a deficiency or excess of densities of buried rock mass 

mass directly underneath it, appeared to observing stations, they ar 

him to be the most plausible and at the character and near the earth’s 

same time was the simplest to treat within one hundred kilometers probably 

mathematically. In his earlier investi- 2) The study of earthquake 

gations he found the most probable and their propagation has proved 

isostatie depth to be 113.7 km; in subse- at a depth of 60 km the vel 

quent work he derived from the deflee- propagation is that characteristic 

tion data the value 122.2 km. Later ultrabasic peridotite, such as dunite 

work by Bowie has shown that in this not that of a gabbro or granite 

country the more probable valne is (3) The depths of the 

about 95 km (59 miles) as derived from earthquake disturbances rar 

gravity data in mountainous regions; 40 km, according to Mohoro 

when all the stations of the United (4) The thickness of th 

States are used, many of them over’ granite layer, on th 


a com 


plains and coastal regions, a lower value, radioactivity either falls of 

60 kilometers (37 miles), was derived, tially or is distributed 

but this value is less certain than that through a layer of finite depth, ha 

obtained from the mountain stations. shown by Jeffreys to be about 16 km 
Computations by other geodesists and 5) The great outpourings of basa 

by other methods have led to about the over vast areas of the continents indica 

same or smaller isostatic depths. that not far below the surface at these 


The features of uncertainty in the points there is a layer of basaltic com- 





458 


position heated to a temperature ap- 
proaching the melting region. 

(6) The compositions of the first ten 
miles of the earth’s crust have been 
ascertained by Dr. H. S. Washington by 
computing the densities from chemical 
analyses of collections of rocks from dif- 
ferent parts of the world. The results 
of his labors prove definitely that conti- 
nental rocks are lighter than ocean basin 
rocks; in particular that the average 
density of the igneous rocks of a region 
varies in the opposite sense as the aver- 
age altitude. By taking into considera- 
tion elevations and assuming that the 
average rock densities for each elevation 
are maintained relatively down to a 
given depth of equal pressure for all 
surface elevations, he finds the depth of 
this isopiestic level, as he ealls it, to 
average about 59 km. 

(7) From the data of the average 
elevations of continents Joly has com- 
puted, on the assumption that granite of 
density 2.67 rests on basalt of density 
3.00, a thickness of 31 km for the granite 
layer. 

All evidence that we have gathered 
indicates that at a depth of 30 to 60 km 
a rather rapid change in rock composi- 
tion and in density occurs and that as 
we go down from the surface the rocks 
become more and more basic and heavier 
and that the temperature rises. 

To summarize we may state that what- 
ever be the mechanism which causes 
isostasy to function, it is confined essen- 
tially or chiefly to a layer 100 km more 
or less in thickness; the departures from 
isostasy are essentially local in charac- 
ter, probably covering areas one hundred 
miles square more or less. 

We come now to the consideration of 
the mechanism by which isostasy is or 
ean be attained. From the time of Hay- 
ford geodesists have adopted, partly 
because of ease of computation, the 
Pratt view, namely, that surface irregu- 
larities are compensated by a deficiency 
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or excess in density in the colur 
rectly below the surface featur: 
leads to the determination of a defi 
isostatic level at which all colun 
the same horizontal cross section ext: 
ing to the surface have equal masses 
At the present time it is a s 
whether the Airy flot 
compensation at |] 


question 
hypothesis of 
depths, usually about one half 
depths obtained by the Pratt m 
does not represent the situation 
correctly than the Pratt compens 
hypothesis. 

One of the reasons why geologists 
have found it difficult to 
theory of isostasy in the form stat: 
Pratt is the assumption of a myste1 
expansion or contraction of the n 
directly below a given surface featur 
such as a mountain mass, in order s 
exactly to compensate for the shift 
load. There is something unnatur 
about this assumption, as _ geodesists 
themselves have admitted. The quest 
arises: Are the differences between 
theoretical and observed values of gr 
ity eliminated as well by the Ai 
theory? A recent paper by Heiska: 
of the Geodetic Survey of Finland, seeks 
to answer this question. For th 
pose he compares the results obtained by 
the Pratt and by the Airy methods 
der different assumptions for seventy; 
one stations in the Caucasus; for fort) 
seven stations in Europe; twenty-seve1 
stations in the Alps; sixteen stations 
Italy; eleven stations in Spitzberge: 
and fifty-six stations in the Unite 
States. For the United States he fii 
that the Airy hypothesis on the basis 
a crustal thickness of 50 km accounts 
somewhat better for the gravity values 
than does the Pratt hypothesis. For th 
Alps the crustal depth is 41 km; for t! 
Caucasus 77 km; for Southern Norwa 
32 km. In general his results show t! 
in many regions there is not so muc! 
choose between the two hypotheses a! 


accept 
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that neither the depths of compensation 
of the Pratt hypothesis nor the crust 
thicknesses on the Airy view are the 
same the world over, but are different in 
different areas. 

Still more recently, Jeffreys has con- 
sidered the two hypotheses and, by treat- 
ing the general problem by the methods 
of spherical harmonies applied to the 
gravitational potential, has ascertained 
that for wave lengths or distances be- 
tween a Maximum positive value and a 
maximum negative value exceeding 100 
km there is little to choose between the 
two hypotheses; that the distinction 
might be made for shorter wave lengths, 
but these do not appear to exist; that 
therefore a given Pratt isostatic depth 
is equivalent to an Airy compensation of 
about half that thickness; ‘‘that the uni- 
form compensation of the Pratt hypothe- 
sis to a constant depth is observationally 
equivalent to compensation concentrated 
at half that depth which is approxi- 
mately what is implied on Airy’s view; 
that the decision as to whether the com- 
pensation conforms to the Pratt type or 
to Airy’s or whether its horizontal dis- 
tribution is local or regional, can not be 
made by geodetic means, but requires an 
appeal to physical and geological consid- 
erations.”’ In other words, geodetic 
measurements alone are not competent 
to decide between the two hypotheses. 

The fact that the Pratt hypothesis con- 
siders primarily expansion or contrac- 
tion of volume accompanied by little 
horizontal crustal movement accounts 
well for mountain uplift, but it does not 
explain folding and thrusting such as is 
observed on a large scale in so many 
parts of the world. The maintenance of 
isostasy during mountain formation and 
the lateral shift of materials at the sur- 
face are not adequately explained by 
this hypothesis. Recently Dr. Bowie has 
suggested that during uplift and moun- 
tain formation chemical and physical 
changes take place in the underlying 
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rock masses that cause expansion; but in 


a physical-chemical system subjected to 


load or external pressures the law of Le 
Chatelier states that we 
under those conditions pl VS eal-chemical 
to take 


hame ly . 


should expect 
changes within the system itself 
place in the opposite direction 

changes that tend to contraction and to 
an escape from the load. It 
to imagine changes in mass, such that, 
for example, after the formation of a 
delta the density of the loaded prism 
should decrease, unless it be through ex- 
pansion on heating or through an in 


erease in volume occasioned by melting 


: — . 
Is aliheult 


or by the release and expansion of vola 
tile components. 

If we concede small finite strength to 
the underlying crustal material Airy’s 
mechanism apparently 
stands the test better. 


hypothesis or 
It involves only 
generally accepted mechanical principles 
and is 
uniformly distributed through a finite 


consistent with a compensation 
depth, but a depth varying as the surface 
elevation varies. Hayford showed that 
the same distribution of gravity values 
ean be obtained by assuming either uni 
form distribution of the abnormality in 
gravity in depth or concentrated at a 
given depth near the surface 

Jeffreys has considered whether the 
compensation is locally or regionally dis 
tributed, and finds that in a 
deposition or increasing load 


region of 

the de 
formation should occur at first just out 
side and along the margins of the loaded 
area; the compensation will therefore be 
regional. 
of denudation. 
the view reached years ago by Putnam 
Barrell, and still earlier by Airy. Jef- 
freys’ general conclusion, based on geo- 


The same holds true for areas 


This corresponds with 


logical and physical grounds, is that the 
Airy flotation the 
situation somewhat better and permits 
not only vertical but also horizontal 
movements and henee folding 


hypothesis meets 


and 
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thrusting on a large scale, without seri- 
ous disturbance to isostasy. 

A weakness of the Airy hypothesis is 
the assumption that a crust, weak enough 
to be in isostatic equilibrium, is still com- 
petent to transmit thrusts great enough 
to form mountains with the accompany- 
ing compensating projections below and 
to maintain these projections in the hot- 
ter and weaker subcrustal region; also 
that an area of deposition, such as a syn- 
clinorium, which implies an increase in 
density in the underlying crust to pro- 
vide for the progressive settling of the 
basin, should be maintained for a long 
period; and then later, as a result pos- 
sibly of expansion due to heating, melt- 
ing and release of volatile components, 
should become a mountain region in 
which the effects of tangential compres- 
sion and thrust, as well as those of ver- 
tical uplift, are clearly shown. This ob- 
jection to the Airy hypothesis is, how- 
ever, not confined to it alone, but applies 
to all the hypotheses that have been 
proposed to explain the mechanical prob- 
lem postulated by isostasy. 

Data gathered by geodesists on the 
horizontal components of gravity (de- 
flection of the vertical) and on the accel- 
eration due to gravity (pendulum data) 
prove that the actual figure of the earth 
(geoid) approaches very closely to that 
of the theoretical spheroid of equilib- 
rium; the departures from this surface 
of equilibrium are expressed by the 
gravity anomalies and these are found to 
be small. This condition of approximate 
equilibrium is, in effect, the meaning of 
the term isostasy, as proposed by Dut- 
ton; namely, a tendency toward a figure 
of equilibrium in the shape of the earth 
despite the many factors, such as erosion, 
deposition, earth movements, volcanic 
action, that tend to disturb the equilib- 
rium. Isostasy is a fact, and the close 
approach of the figure of the earth to a 
spheroid is the expression of this fact. 
The crust responds to the disturbing fac- 
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tors by adjustments within itself that 
tend to offset these factors and to restor 
the isostatic balance and figure of eq 
librium; from this we infer that 
crust is mechanically weak with res; 
The fact 
gravity anomalies, even though sn 
persist the world over and throug! 
areas in which the rock masses are r 
proves, howeve! 


to superimposed loads. 


tively homogeneous, 
that the crust has some residual streng 
of a local nature. 
Geologists have 
parts of the world the effects, in 
masses, of thrusting and folding on 


observed in man 


immense scale; this indicates the act 
of large horizontal or tangential forces 
and this in turn requires for its oper 
tion a crust of no small mechani 
strength. 

We are thus confronted by an aw! 
ward situation. It is difficult to recon- 
cile the idea of a crust that, at one ar 
the same time, is weak with respect 
vertical forces (loads), but is sufficient), 
strong to transmit horizontal thrusts « 
great magnitude and to store up energ: 
as energy of compression. We 
from earthquake phenomena that stresses 


of appreciable magnitude do accumulat 
in the earth’s crust and that, when 
stresses in the heterogeneous rock masses 
become equal to the breaking strength 


one of these masses, rupture may 
place and an earthquake result; if 
weak member is spread over a wide ar‘ 
and subjected to somewhat different c 
ditions of stress, the rocks may yield 
flowage and relatively slow movement 
It is these two opposing characterist 
of the earth’s crust, isostasy and 
ability to transmit horizontal thrusts 
that geologists and geodesists encounter 
and have not yet been able to incorpor 
ate into a mutually satisfactory geo! 
eal theory. The chief reason for 
difficulty is our very inadequate kno 
edge of the behavior of materials under 
the conditions that obtain in great he' 
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erogeneous masses at depths within the 
erust and over long stretches of geologi- 
eal time. 

It serves no useful purpose for geolo- 
gists to deny or to ignore the fact of 
isostasy; nor for geodesists to brush 
aside the fact of horizontal! thrusts on a 
large scale. With respect to the two 
main hypotheses, the Pratt and the 
Airy, to account for the isostatic ad)just- 
ment or control, it is probable that both 
hypotheses are correct in part and that 
the factors postulated by both hypotheses 
are of importance. In addition, other 
factors may enter the problem of which 
we have little knowledge. The problem 
is so large and has to do with such 
heterogeneous materials and diverse con- 
ditions of pressure and temperature that 
we can not expect a single hypothesis to 
cover adequately all the possibilities that 
may arise. What is needed is more de- 


tailed information regarding the mechan- 
ieal properties of the materials of the 


erust. This information will be gathered 
only slowly and by careful observations 
in the field and in the laboratory. 

It seems to me that a critical test be- 
tween the Pratt and the Airy hypotheses 
might be obtained from seismograph rec- 
ords. On the Airy hypothesis the dense 
peridotitic layer under high mountain 
areas should be depressed more than it 
is in ocean basins or seaboard regions; 
on the Pratt hypothesis the depth to this 
layer should be more uniform the world 
over. With the gathering of more grav- 
ity data and possible accumulation of 
short wave data a further test should be 
possible. 

Jeffreys has shown in his book on the 
earth that the greatly increased age of 
the earth, as deduced from radioactive 
surface heating, means that the contrac- 
tion theory is more than able to account 
for all the crustal shortening involved in 
mountain formation, past and present. 
This factor, coupled with the Airy the- 
ory of isostasy, gives to him a satisfac- 
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tory explanation of the several types of 
mountain formation. 

Still a different explanation is that 
offered by Joiy in his recent book on 
‘The Surface History of the Earth.’’ 
Accepting the Airy version of isostasy 
as a tact he seeks to provide the mecha 
nism for keeping isostasy in action by 
the disturbing effects produced by the 
radium content of the rocks. He defines 
isostatic equilibrium as connoting a true 
flotation of the continents in a substra- 
tum of basaltic character, this substra 
tum being for the greater part overlain 
directly by the 
further that the quantities of the radio- 
active elements, uranium and thorium, 
found in the continental igneous rocks 
are valid for all continental rocks and 
that the uranium and thorium content 
in the plateau basalts indicates the radio- 
active state of the substratum. He con- 
siders the continental crust to be about 
31 km thick. 

As heat from the 
formations increases and is stored up in 
the lower part of the crust which is near 
the melting temperature, its temperature 
is raised and actual melting takes place 
with consequent radial expansion of ap- 
The radioactivity 


oceans. He assumes 


radioactive trans- 


preciable magnitude 
is greater under the granitic continental 
areas than under the oceans. As melt- 
ing proceeds the ocean crust becomes so 
thin that tidal action becomes important 
and currents are set up in the molten 
suberustal basalt that the hotter 
magma from beneath the continental 
areas exudes as it were along the eastern 


such 


margins of the continents, especially 
Asia, in their general drift from east to 
west. This east-to-west movement with 
excess heating and extrusion and intru- 
vast quantities of magma, to 


gether with crumpling of the crust along 


sion of 


weak, thin crust areas, is considered by 
Joly competent to account for the sur- 
face features of the earth and at the 
same time to do no violence to isostasy. 
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After a period of intense volcanic and 
mountain activity the suboceanic super- 
heated areas cool down slowly, say for 
5,000,000 years, after which a new 
period of heating extending from thirty 
to sixty million years begins. It is not 
feasible here to examine further into the 
details of Joly’s hypothesis. 

Besides the hypotheses already out- 
lined there are many others, but enough 
has been said to indicate how varied and 
unlike are the suggestions now made by 
geologists, geophysicists and others to 
account for the surface features of the 
earth. Through it all we have recog- 
nized the fact that, whatever be the 
correct explanation, the earth’s crust is 
in a state approaching isostatic equi- 
librium and that the departures from 
this state are due to factors local in 
character. 

Among the most important weapons 
we have in the attack on the general 
problem are gravity measurements and 
seismic records. It is important, there- 
fore, that a rapid field method be devised 
for ascertaining relative gravity values; 
that intensive work be done on the de- 


velopment of seismographs which s 
produce records relatively free f 
distortion and also that we learn | 

how to interpret the seismograph r 

themselves. Further work on the 1 

activity of rocks is desirable. 

In this brief review we have 
sidered gravity, its measurement 
that tendency toward gravity equ 
rium in the figure of the earth that 
expressed by the term isostasy. 


find in nature everywhere a tender 


or a striving toward equilibrium, wh 
however, is never attained because of 


action of other forees. So it is wit 


the phase rule when applied to the ro 
so it is with evolution; we find the 


proach toward equilibrium, but alm 


never the attainment of the goal. 
ways there are disturbing forces 


ceaseless changes and shifts, never-er 
ing activity in all phases of nature fr 


the atoms themselves to the island 


verses. These departures from equil 


rium are of special interest to the 
entist; in isostasy they still await 
entirely satisfactory explanation. 
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PHONOPHOTOGRAPHY IN THE MEASURE- 
MENT OF THE EXPRESSION OF EMO- 
TION IN MUSIC AND SPEECH 


By Dean CARL E. SEASHORE 


UNIVERSITY 


I 

Tue field for psychological investiga- 
tion herein outlined is defined by the 
statement that everything that the musi- 
cian or speaker conveys to the listener is 
conveyed on the sound wave; we can in- 
tercept this sound wave with the camera 
and photograph it in as fine detail and 
m as enlarged scale as we desire, so that 
every characteristic of sound transmitted 
may be accounted for in terms of mea- 
surements on these sound waves. 

To restate the point—ideas or mean- 
ing as conveyed in words; sentiment, 
emotion and impulse as voiced; instru- 
mental musie of all kinds—all that makes 
music or speech, as such, meaningful, 
beautiful or ugly is conveyed on the 
sound wave. The analysis and measure- 
ment of the sound wave furnishes full 
and adequate data for a scientific ac- 
count of the facts. Thus modern phono- 
photography opens to us an enormous 
new field for investigation and for the 
laying of foundations for the science, the 
esthetics and the pedagogy of music and 
speecn. 

It offers us in particular a new ap- 
proach to the psychophysies of the ex- 
pression of emotion. In the psycho- 
physies which was the making of modern 
psychology we controlled the stimulus; 
in this psychophysics we measure the 
output. Even the expression of emo- 
tion through musie or speech may now 
be measured with fully as high degree of 
precision and with the same ease that we 
used to control the stimulus in the psy- 
chophysies of sensation. 


OF IOWA 


The purpose of the present paper is 
not to discuss apparatus and methods of 
phonophotography, but rather to picture 


in high relies the scope and significance 


of the utilization of this method, draw- 
ing examples from our experiments up 
to date. 


upon the recording of the sound wave 


The whole technique centers 


on the principle of moving pictures and 
the reading and interpretation of such 
records for the solution of problems in 
the theoretical and the practical aspects 
of psychology and estheties of music and 
speech. 

When one considers the apparently 
infinite manifold of musical and spoken 
sounds, their meanings and their affec 
tive values, it is a great satisfaction to 
realize that all may be reduced 
fundamentally to four measurable fac 
tors of the sound wave, viz., frequency, 


these 


or its reciprocal, wave length, which 
which 
tensity, duration which gives all the time 
values, and form which gives the tonal 
quality or timbre. Rhythm, consonance, 
harmony and volume are, of course, ex- 
pressed in terms of combinations of 
these fundamental measures. 

Let us illustrate in turn 
come from each of these four basic mea 
sures—wave length, amplitude, duration 
and form. Figure 1 is a sample of a 
section film 
The smooth sine curve is a record 


gives pitch, amplitude gives in 


what may 


of a recording a baritone 
voice. 
of a tuning fork of 100 vibrations per 
second, which serves as a time line. The 
irregular curve is the record of the voice. 


The pitch of the tone at any moment is 
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tailed graph for the conventional 
If this song were published in mus 
notation, the first note would pr 
be recorded as a whole tone on F 
the comment that the Indian does 
hold the tone firmly. Our graph s} 
that he attacked the note below 
fluttered around with great freed 
determined from such a record either by a second and a half and reached ; 
measuring each successive wave in the as F¢. Only an actual graph of 
tone sung on the hundredth of a second’ kind ean show or deseribe what 
scale or by determining what portion of sing. In this manner we ean represi 
a wave or how many waves occur in one, the pitch aspects of any song or * st} 
two or three hundredths of a second, mental performance or even spec 
whichever may prove a convenient unit To convey some idea of how comp: 
of measurement. hensive such pitch readings are for t 
In this manner every aspect of pitch reconstruction and the interpretati 
performance may be recorded. Suppose musieal features. we may set forth s 
that we wish to record the exact pitch of the principal musical factors w 
(melody) in the singing of anIndian. A _ we ean study by this method, as folloy 
record like Figure 1 is made at the rate 
of about four feet per second and the TABLE I 
length of each wave is measured and Prrcw Factors in a MusicaL Puor 


Fig. 1. SECTION OF RECORD OF A BARITONE VOICE. 


plotted. If we then draw a solid line (In TERMS OF WaAvE LENGTH 0: 


through this plot, we shall have a pitch FREQUENCY) 


graph of the note as actually sung, show- 
ing the pitch in detail for each moment tonation and sustaining. 

p . : II. Deviation from mean pitch: 
of the duration of the notes. This may (1) Erratic intonation and sustain: 
then be transferred on a modified musical 2) Periodic deviation: vibrato, tr 
staff, as in Figure 2. Here we simplify flutter, trill, etc. 
the musical staff so as to adapt it for 3) Progressive deviation: sharp, flat 

_ sii : Mode of transition: glide, er 
scientific purposes and substitute the de- ge Renner 

1e, siur, ete. 

Attack and release: direct 
extent, and form of app 
release. 

(6) Grace notes and other emt 
ments. 

III. Intervals: interval relations, melody 

sonance and dissonance, harmony 


I. Mean pitch: absolute, relative, perf: 


In the same manner we may teas 
the factors of intensity; that is, 
phases of loudness and various asp 
of volume, as measured by the amplit 
of the wave. The measurement o! 

Fig. 2. THE FIRST PART OF AN INDIAN SONG AS plitude of sound wave becomes ex 
TRANSCRIBED BY THIS METHOD. (FROM A PHONO- ingly intricate because it is tied up wit! 
GRAPH CYLINDER LOANED BY Miss Frances 80 many other complicated factors, su 
DENSMORE, OF THE SMITHSONIAN INSTITUTION.) aS timbre, pitch range and absolut: 
[From METFESSEL. ] tensity. However, readings of that ki 
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is to deal with such phenomena 


ollowing: 


TABLE II 


viations tror 
Erratk 
9 Progressive 
diminuer 
Periodie devi: 
innervatior 
of accent or 
Attack and 1 
Forms of trar 
voiced, silk 
In a similar manner we tease out trom 
e record phenomena of time. There is 
time line in units of .01 see., as in Fig 
re 1, which may be read in tenths of a 
nit, making thousandths of a second in 
terms of which the duration of any 
oiced phonetic element can be deter 


ned with accuracy 














Annie Lauri 
[FRoM METFESSEL. ] 





Figure 3 is an example of the scientific 
nusical staff which we have adopted to 
epresent the combined pitch and time 
ctors. Here the phonetic elements ani 


actual words are recorded on parallel 





es. Above these are the demareations 
time for each syllable in a hundredt] 
second. On the same legend are thi 
mareations of measures, phrases and 
second units. Tenths of a second are 
vn by the dashes and blanks on the 
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These pictures impress the fact that the understanding of our ton; 
one can see directly the character of a and the eontrol of it Freq lt 
musical tone in the form of the sound plitude, duration and form of 
wave. The human voice, both in singing waves—these are the four kinds 
and speaking, is just another instrument. rial of which the whole st 
The photographie reproduction of the built In terms of these the st 
sound has a far more faithful detail than radio wonders in the transn 
even the most musical ear ean hear and sound have been produced Ff 
with the technique now available any these the composer, the interm 
form of sound wave may be analyzed the performer express music a1 
into its component partials representing It is now only a matter of 
overtones or, if the partials are known, workmanship for the future 
the wave may be reconstructed. In make a synthetic human vo 
other words, we now have a relatively aton eapable of speaking in 


complete technique for the preservation playing upon the whole gamu 
and interpretation of tonal qualities. tions in vocal expression and 
The best work that has been done on this executing artistie effects not 
subject within the last few vears is in the able through the voluntary perl 
scientific laboratories of the American’ of the singing or speaking artist 
sel] Telephone and the United States Krom this limitless field of 
Bureau of Standards. Artistic and even ties thus opened let me present 
unartistie expression of tone quality may _ illustrations of the use of the 
be represented in the wave form so that phonographic method: the first 
we may reconstruct a tone, the wailings measurement of a specific typ 
of a lute or a primitive language from pression of tender feeling; thi 
this faithful representation of the sound — the anthropological use of the n 
medium. collecting primitive music 


The seope of application to timbre in 


I] 


One of the most striking 


musie and speech may he exemplific d by 
such features as the following: 
one gets from the objective st 
TABLE IV beautiful music is that art consis! 
HE Musica. Puorogram marily in pleasing deviations fr 
rHE FORM OF THI regular. In music and speech p 
WAV! true pitch, exact intonation, pert 


, mony, rigid rhythm, even touch ar 
1 unorganized tone. : : 


analysis in terms ise time play a relatively sm: 


of number, prominence and distri They are mainly points of orie 


bution of overtones) ¢.g.: for art and nature. The unlin 


'o ‘ € ‘ 0 } o1cer yho ie ic le > ° 

Vowel and other voiced phonetic sources for vocal and instrument 

ments. : a : . c 

‘< Character’? lie in artistic deviation from the 
stremente. the true, the exact, the perfect, th: 


Artistie effects in tone quality. the even and the precise This cit 
Faults in tone quality. 
Tonal fusion. 


Sonance. 


from the exact is, on the wh 
medium for the creation of the 
ful—for the conveying of en 

This all sounds mechanical and over- That is the secret of the plast 
simplified ; but it is marvelously beauti- art. The exact is eold, restricté 
ful and useful that science ean thus unemotional; and, however beaut 
bring simple order and law to bear on __ itself, soon palls upon us. 

















of the countless media for the 


ssion oft 
from the regular in piteh and in 


tender emotion by devi 


sort 


ver called the vibrato In musical 


vy in music and speech is a 


ture on theory and practice there 
baffling confusion as to the nature 
esthetic valu 


vibrato and its 


S al research men have recently 
d on this problem in the Iowa lab 
VIII, IX X of 
lowa Studies in Psychology contain 
this 


Research 


rv. Volumes and 


es bearing on subject. Dr 
Metfessel, National 


ow in psychology, is now prepar neg 


Couneil 


! aborate monograph, lay ing scientific 
ndations for the determination of the 


vibrato in 
He treats 


re and function of the 


s of experimental data 


determination and 


topies as the 


issification of types of the vibrato; 


isal relations in terms of mental, 
control 


\ ibrato: rela 


and muscular factors of 


om i 
neural 


production of the 


l the 
ve prevalence in trained and untrained 


singers and old, primitive and 
difference 


young 


ltured: the between arti 


‘ial and natural vibrato; its relation to 


ther forms of periodicities ; norms of 


heauty in its form; the sienificanee of 


ts emotional and automatic control: 


methods of acquiring, modulating, re 


and inhibiting the vibrato; its 


hning 


relation tq temperamental and other 


personal traits; its relation to the 


various qualities of emotion; and many 
ther psychological, musical, anthropo 
ogical and educational problems in 
olved in this medium for the expression 
Each 


th by rigid objective methods of lab 


issue is dealt 


tender emotion 


itory procedure. 


Dr. Schoen was the first to analyze 


measure the vibrato. On the basis 
neasurements on the recorded singing 


Aldah, 
lba he demonstrated that the vibrato 


Destinn, Eames, Gluek and 


synchronous oscillation of piteh and 
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ntens , 
SIX VIDI ns rs } 1] 
separate | i? ! 
factors and I na ! 
While ther san error it 
measuren l ~ nite 

ih vibrat n bd i 
mathema D) sion s ! 
epoet! T) ? ~ ' ry ! 

nis subwvy 

Genera ng fron 
eoneret hand 
Vibrat l? ! nad beau ! 
i svnehronous pitel ! ntens 
lation, ordinat he 1 

» ele} ~ } ns per s ’ , 
perhaps tl nost be 
taines vhe pitch os 
not exceed one fourtl 
ntensity os on is as bar 
ceptibl S tne ] nh Ost il ! ! 
take the form of sn t} ’ 
Countless descriptive featut 
added to sueh a definition ! 
purposes, and qual ! 
added as tit I lia I 
point Ss that \¢ are now ! ( 
fine, deseribe, measure and ! 
a subtle aspect ¢ | res 
tender emotion as the slight 
n the e} r ol by | 
damental facts of the vibrato 1 
represented symbolically, as un 
) whiecl indicates that ! ron 
Singing There ‘ l svncenrol 
eraceful oscillation in pitel 
SILV OT re on Ss Ss l 
nition 
\ 

Dy Kw sser, stu ne 
number of eases by tl 
method, found the vibrato 7 
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well and moderately trained singers and 
27 per cent. in untrained adults. He 40?“ 
found that the vibrato is ordinarily 
parallel (that is, when the pitch rises 4éJ 


the sound increases in intensity, as in 


. - ‘ . ' terse 
Figure 5); but all gradations from this Pena, SESSSRR ERS 
to the opposite vibrato, which is the re- _ eounes. S38) +t 








verse of the parallel, may occur. He "ieee os 
also found cases of a pure pitch vibrato 

and of a pure intensity vibrato. His 

studies centered about the effect of 

placement, voice quality, pitch register, 

voluntary control and the development 

of the vibrato in children. 

Dr. Simon refined the technique of 
measurement and determined the degree 
of reliability in consecutive sound waves 
in voices and instruments, an item which 
it is necessary to know in establishing 
periodicities in musical tone—an excel- 





lent example of the mastery of fine 
details. 

One of the problems is to set up norms 
for recognizing good singing involving 
the vibrato. Figure 3 is from Metfes- 
sel’s publication of the singing of Annie 
Laurie, giving a sample of MeCormack’s 
singing. (The entire song as rendered 
by MeCormack and _by Wells has been 
published.) An adequate collection of 
actual renditions of this kind will be the 
basis for determining what we may call 
good practice, which is the first step in 
the effort to determine a large number 


of component factors that operate to units in terms of tenth ot a second 


make the thing beautiful. The briefest oraph shows exactly how each sil 
illustration of this kind is shown in rendered this tone in pitch and dur 
Figure 6. These samples are transcrip- The vibration frequency indicated 
tions from photographs of phonograph _ |eft shows what the true tone shoul 
records, the phonograph record being heen for the prevailing pitch. The 
entirely satisfactory for the study Of are not attacked or sustained in 
pitch. The pitch vibrato is shown for pitch, but these again are ofte1 
what was supposed the least emotional plastic media for artistic effects 
of the words in the song, ‘‘and’’ in the should not always be counted as w 
twelfth measure (‘‘And ‘twas there that Anna Case furnishes an illustrat 
Annie Laurie ...’’). In these graphs artistic license in time in that sh 
the vertical division of the staff is in’ this note, which is within her fa 
terms of half tones and the horizontal register and has a beautiful vi 
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freque nti I 
regardless of the time and tempo ‘ireumflex 
e song Each singer has an ind 
al way of attacking, sustaining and 
ising the note, but all have th 
rato. No one can hereafter say that 
s really bad form at the present time vibrato. 
sing with a vibrato, unless he is will- — apoy; 


say that these twelve singers the eonto' 


at random from good singers whieh js a 


bad form. The intensity phase probably syn 


vibrato is not shown in these tone jn sine 


hs, although it is present in ever) 
ise and is perhaps fully as significant 1 
s the ] itch oscillation 
We know nothing yet about the evo 





tion and the heredity of this phe 
nomenon, but are accumulating data in 
regard to its development in children 
Dr. Metfessel now has records on the 
evelopment of the vibrato in about 
three hundred cases of children ranging 
from five to eighteen vears of age. 
These show that the vibrato may come 
in at different ages and under vastly 
Terent conditions, in different forms 
and at different rates. 

Professor Wagner is attempting 
analyze the different forms of 
brato, particularly with reference 
the teaching of the production of the 
brato and its modulation to conform to 


nost natural methods of production and Mie iis: . 
e most agreeable type. He takes a : Va) TACT OGY 


ttle child that has no vibrato and then 








ns with a specific theory in mind and 
cords from time to time the artistic 
velopment and progressive automati- 
tion of that type. In all these and 
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Fig. 10. ONE OF THE NEGRO ‘‘ BLUES’’ AS SUNG 
IN THE CORNFIELD. (THE APPARENT ADDITIONS 
\T THE TOP OF THE STAFF CORRESPOND TO LEDGER 


LINES IN ORDINARY MUSICAL NOTATION. ) | FROM 


METFESSEL. ] 


with the fleuroscope through which the 
various types of action of the diaphragm, 
the voeal cords and the resonance cavi- 
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ties may he observed directly ! 
When mor 


record is needed and when meas 


mal functioning. 


is desired we resort to ti 


may 
picture. To supplement the m: 
ture of the sound wave we get 
picture of the action of the di: 
particular set of 
vocal cords, the tongue, ete. Aft . 
ing this, Dr. Metfessel looked b 


or a muscles 
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Fig. 11. 
OF JESUS SAY.’ 


NEGRO SINGING, ‘‘I HEARD THI 
[From METFEss! 








our published records oft singing 


ind that these oscillations show up 
pitch 


9 is a similar illustration of the 


details of a photogram of 
of rate of innervation: this time 
rh the measurement of 


g action ¢cur- 
hich Dr. Travis is using in study- 
Besides this 


tonus of museles 


S periodicity there is evidence of 
periodicities, some of much higher 
juency and others of lower frequency, 
robably indieating interference in the 
nnervation of cooperating musculatures 
the 


erowing blade of 


illustration of 
had 


would 


Here, as In famous 


erass, if one 
the facts about the vibrato, he 
wonderful knowledge of several 


ave a 
sciences. 
II 
My personal interest in phonophotog 
the time the 
Smithsonian Institution sent its special 


raphy dates from when 
st in Indian music, Miss Frances Dens 
more, to our laboratory to have her ears 
ertified with reference to the degree of 
reliability for the transeribing ot phono 


rraph records. It then occurred to me 


that it was possible to avoid depending 
ipon the ear, which is quite inadequate 
for the purpose, and substitute a photo- 
This led to the devel 


oping of photographing of phonograph 


graphic method. 
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records, and that in tun 


photograp| ne trol } ’ S , x Pe! 


ormance 


lo demonstrate the availabilit this 
method for anthropological field work 
we have, in cooperation with tl niver 
sitv of North Carolina nde} erant 
from the Laura Spelman Ré efeller 


Foundation. Mace ae lleetix I oT Ni vrro 


ung n the na 


songs sS 


Metfesse] has pre pared and is publishing 


a volume of these in the new mu al 
terminology illustrated in Figure 10 
For the purposes of collecting, th 
camera is vastly superior he phono 
graph in tha furnishes a rmanent 
record, giving vastly finer details than 
can be heard from the phonograp! nd 
is transeribable and measur 4 { a 


hich deere e oT 


precision kivure 11 is 
a picture of a Negro singing a spiritual 


after he had ‘‘ warmed up’’ into eestasy 


His singing betore that was very diffe 
ent. Such plementary data are of 


SsuD 


} } } 


anthropological value in preserving the 


atmosphere of the song. In he col 
lector in the future will want not only 
the phonophotograph, but also some form 
of phonograph record and a moving pic 
ture ot the musician in action, together 


with very accurate 


of words 
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ER, WHICH 


SURGEONS 


ANTISEPTIC SURGERY 
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rHE RoyaL COLLEGE OF 
DISCOVERY Of 
SINCE HIS BIRTH. 


rHE WARS OF 
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\ suRVEY of the legislative season just 


ded discloses What appears 0 he an 





+ 


te r collapse, for the time being at least, 





teaching ot 


the drive to banish the 





evolution from American schools, widely 





eralded after the Dayton trial and the 

ith of William Jennings Bryan. Dw 
¢ the winter and spring of 1926-27 no 
ess than twelve state. legislatures had 







+ 





anti ( volution bills brought before em. 





and all twelve have adjourned without 





the passage of a single one of the 






measures 





In six of the states, California, Dela 
ware, Minnesota, New Hampshire, Nort 
Carolina and North Dakota, the bills did 
not even get to the floor of the house, but 





were disposed of in committee, usually 





by decisive or even unanimous votes. In 





Missouri, whieh Was declared in advance 





by the fundamentalist forces to be a 
pivotal state, the bill reached the housé 






and was there rejected by the margin o! 
82 to 62. In West Virginia and Okla 


homa anti-evolution measures were de 






feated by house votes of 57 to 36 and 46 





to 30, resp etive ly 





The fight was begun very early h 





Arkansas and earried on aggressiv« 1; by 





the proponents ol the bill, and it was ex 





pected that this state would pass ovel 





into the Tennessee Mississipp! class so 





far as freedom of teaching was con 
cerned. But it turned out otherwise, fo 
atter passing the lower house by a very 







close margin (three votes, according to 





one report ; one vote, according to an 





other) it was rejected in the senate by 





an overwhelming aye-and-nay vote. <A 





part of the clergy in Arkansas are r¢ 
ported to be very angry over the outeome 
f the contest. and to have declared war 






THE PROGRESS OF SCIENCE 


LEGISLATION AGAINST THE TEACHING OF EVOLU 


ture adjourned until J 
pel t | l ’ cori¢ 
prophes 1) Sou 
likewise slept until the 
SESS1LO! \ ( | \ 
th ceommiitter “ 
To} rae! S 1 
might remall the « 


later in the vear t ( 
bod ( ( ore! “ 
early l \pl | S 
1 1 sOTTi¢ ( ( Wil 
all iss I ) 
nti-evolut l POPOS 
son Cars vO | | 
st ( wel } reco! 
eondel ng uth 
4 ree ¢ law 

nore eachers in ] 
( lleg ~ 

Eve ‘ statec 


mentalist forees. Ih 
decision on the appeal « 
Thi lennesse state 
justices gave three ad 
their ideas of the me 
whieh are interpreted 


thorities on eonstitut 


at ‘ 
that one @an teac 


committer mtil ! \ 


























CHARLES SPRAGUE SARGENT 
IN WHOSE DEATH AMERICA LOSES ONE OF ITS LEADING MEN 


FOR FIFTY-FIVE YEARS DIRECTOR OF THE ARNOLD ARBORETUM 





PROFESSOR OF ARBORICULTURE AT HARVARD UNIVERSITY. TH 


JOHN S. SARGENT. 








WILLIAM HEALEY 


DISTINGUISHED FOR HIS WORK OD 
HTY-rwoO YEARS. Dr. DALI 
EARS, IN THE DEATHS O}! 


GREAT NATUR 














LAPLACE 


THE GREAT FREN MA } ( N, E CENTENARY OF WHOSE DEA 


AT ALMOST THE SAME TIME AS THI HUNDREDTH ANNIVERSARY O01 
LAPLACE’S ‘* MECHANIQUI ESTE’’ rHE MOST NOTABLE SUCCESSO! 
CIPIA.’’ HIS NEBULAR HYPO I \ PROPOSED IN HIS 


‘\GRAVING AFI 





THE PROGRESS OF 


ses in Tennessee so long as he does 
ome out flat-footed for atheism o1 
sophie materialism In Mississipp 
iw is in foree, but has not vet bee 
d in the courts 

\etion by the Edueation Association 
e Methodist Episcopal Church o 
South, in condemning the anti-evolu 


legislative program, was hailed 
lv significant by educators and in 
sted persons evi ry where Th reso 

m was introduced by the president 
Duke University, and only two del 
tes voted against if Prominent 
Southern Baptist churchmen have also 


ne on record as opposed To legislat Ve 


eS rietions on teaching 


THE ANTIQUITY OF MAN IN AMERICA 


PRIMITIVE man lived in Ameriéa at 
\ istly earlier time than is believed by 





most scientific men if the evidene gal 
ered by J. D. Figgins and Harold J 
Cook, of the Colorado Museum of Nat 
ural History, is valid 

Instead of dating back only som 
8,000 to 25,000 years, the time when 
most archeologists and anthropologists 
say the Indian came to America from 
\sla, these human relies, beeause of their 
association with extinet animals and 
geological deposits of known antiquity 
are assigned to the geological pe riod that 
scientists know as the Pleistocene That 
was the time of the great lee Age whe 
ortheastern America was _ periodically 
“overed with an immense glacier and 


ynen prehistoric elep] ants and masto aie t 4 ,UUU 





ons roamed the land. It was from DO! wer 


25,000 to a million years ago. ar Os 


From three localities have evidences 
human antiquity on the American 
mtinent been obtained: Frederick, Till 
in County, Okla.; Colorado, Mitchell 
uunty, Texas, and Folsom, Union 
unty, New Mexico. Investigations at 


e site of the Oklahoma discovery have 














THE 
OF THE CATHED 
KNOWN FOR 


THE CAMPANILI \ 
ARCHITECTURE; BUT IT IS BEST ITS 


PEKPENDICULAR IN 1829, AND } 
CIRCUMFERENC! 


FEET OUT OF THI 
THE FOUNDATIONS ARE NOT MORE THAN TEN FEET DEEP, AND THEI 
MED ITS OBLIQUE POSITION WHILI 
MENT SOCKET UNDER T! 


rHE TOWER. IT IS THOUGHT THAT THE TOWER ASSI 
BEING BUILT. ITALIAN ENGINEERS AR NOW RUCTING A CI {} 
' FURTHER SINKING. 


OF 


CONST 





THE PROGR 
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believed to 


ne ae OS 


r oca ITV 


ent man In 
Oklahoma. F 

le by Mr. Cook, calling 
vossibility of ancient 


He 


erinding impleme 


man 


in America realized t 


eads and stone 


were he ne’ uneove red trom 1 


Tri¢ 
ovels in 
} 


ne ‘) 


steam sl 


by 


pit might 


coop ration ot 


1 wyit 


ne gravel p 
to Mr. ¢ 


ns, promptly investig 


found three distinet 
ts and in a 
] 


ana 


very 


rowheads some seven me 


mitive grinding instruments, wer 


ose working 


ted from the pit ya 


the pit remembered other worked stones 


1 had, bi 


nee, he en t] 


on ot Ther sis 


With the 


fore realizati 


rownh away 


ADVANCES IN 


DESCRIBED as one of the atest ti 


ert 


umphs In th history of methods of com 


proce SS OT Thiet 


Telegrap 
Company, first exhibited in action be 
tween New York and Washington o1 
April 7, 


working 


munication, the television 


(merican and 


nn : 
L¢ lephone 


many minds 
Bell Labora 
tories in New York under the guidane 
of Dr. Herbert E. Despite th 
elaborateness of th apparatus, t levision 


is the product of 


together in th 


Ives. 


depends essentially upon the fact that 
film of potassium metal in a vacuum tube 
ean be made to give a small electrie ew 


‘hy + 
Chis is the 


rent when light shines on it 
photoelectric cell 

In methods, the subject, 
to be 
brilliant light, and a 
eks up the illumination and focuses it 

In the 
Frank Gray, 


previous 


vhose visage is transmitted, is 


} 
ClsS 


looded W ith 


nasmall photoe lectrie cell. 
ethod. by the idea of Dr. 


nev 


smail do 


and blen 


pleture 


new 
( 


is also made 


' 
} 


rocess 


VISIO! 


up oO 








THE 





of light and dark, which appear pink be 
cause the light in which they are painted 
comes neon gas—a rare 


from glowing 
| When 
sealed into a 


element found in the atmosphere. 


( le etrodes are 


two metallic 


glass tube 


has bes n 


littl 
eurrent is passed 


from whieh all air 


exhausted, but which contains a 


neon, and an electrie 


through, the gas glows with a pinkish 
ight. Unlike the ordinary electric lamp 


with a filament of tungsten, which eon 


tinues to glow for an instant after the 
eurrent has been disconnected, the neon 


light 


as thie 


goes on and off as instantaneously 


current itself 
To television a speaker's face trom 


to New York, 


from the 


for example, 


Washington 


e light starts earbons of an 


automatic are lamp. In front of the 
holes around its 


littl 
one before it 


lamp is a dise with fifty 
hearer 
A lens 


projeets an image of the holes out into 


eda lh a spiral, each hole a 


the center than the 
space, just as the lens of a movie machine 


7 


projects an image of the moving film on 
television device 
And 
just as the movie film travels through thi 
fast that the 


but ar 


to the sereen, but in the 


the sereen is the subject *s face. 


machine so single pictures 


are not seen, combined together 
by the eye into a continuous picture, so 
does the rapidly moving dise, containing 
the holes, move so rapidly that the fifty 
holes, each one a little lower than the one 


hy fore ft. 
in less than a fifteenth of a second. 


sweep across t he facial sereen 


+ 


Outside the light from the are, shining 


through the holes in the dise, the subject 


is in semi-darkness. . In front of him are 
three photoele etrie cells. the eves of tele- 
turn the light 
The production of these 


into elee- 
cells 


itself is a triumph, accomplished by Dr 


vision They 


tricity. 


The Vv are the largest that have vet 

When the moving 
fiftieth of an ineh in 
face, it en- 


Ives. 
constructed. 
light, a 
diameter, sweeps across the 


hi Cll 


finger of 


counters the light colored flesh; light is 
reflected to 


sensitive photoelectric 


the 
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part of the hght, is magnified 1 

G! times And whe the spot ¢ 
’ . 

reacnes aqark part ot the 

pupil of the eve pel aps—and 1 

rt flected. no eurrent flows ron 


to the amplifie rs 

Thus, the lights and s 
are transformed into a varying 
current, just as the 


transmitter Tf! 


volee into a pulsating current 
els over the tf le ph ne | nes tol ] 
or thousands 0 miles. or @iS¢ oO} 


tanees ‘| ( 
eurrent, ampil 
up for any losses ll 


eonnects 


The variations in ecurre) rr 
lated by the neon tube back into 
tions Ol light But The we s 
extended surface of hght nol 
more square—with no semblan 
pieture of a ice oO! nvthing els I] 
the revolving dise again plays a p 
dise the exact duplicate of the on 
sending end revolves in front of the 
tube 

If the spot of light in the sendn 
paratus is shining on the bright fles 
receiving sereen shows eorrespol 
bright area through the rie And 
as the sending light spot moves tf 
dark pupil of the eye of the subject 
neon ceases glowing and th s 
shows a dark spot. As the spot mi 





hy? 


another white portion, such as the b 


} 


of the nose, the neon again s 


through the hole, which has also m 
The receiving dise, like the transm 
one, moves so rapidly that the lig] 
pears to the person observing as 


blended 


pieture of the sending scene. 


tinuous surtace, into a mot 





